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Abstract 

The California Energy Commission ("CEC") seeks to impose on-mode standards for' 
power consumption of televisions, (e.g., watts used) subject to Section 25402(c) of 
the CalifoTI:J.ia Public Resources Code ("CPRC"). The CPRC states, in part, that 
standards must "not result in any added total costs to the consumer over the designed 
life of the appliances concerned." In December 2008 the CEC issued a Staff Draft 
Report ("SDR") which detailed recommendations for television power consumption 
stapdards. We find that the CEC has not satisfactorily met the Section 25402(c) 
requirements with respect to consumer cost and, to the contrary, we have determined 
that the added costs of.these proposed standards is likely to be significant. We further 
demonstrate how the imposition of regulations on what is a highly competitive 
industry is likely to generate additional negative economic side effects (e.g., less 
price competition and less technological innovation). Lastly, we model the potential 
economic damage to California by estimating the effect of regulation on the State's 
tax revenues. We estimate that the proposed regulations could result in lost tax 
revenue of approximately $50 million annuallyand 4,600 lost jobs in California. 

March 23, 2009 
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authors are with Resolution Economics, LLC in Los Angeles, CA. Corresponding 
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I. INTRODUCTION 

In California, the consumption of energy by certain appliances and equipment is 

regulated, in part, by the Appliance Efficiency Regulations ("AER").! These 

regulations are designed by the California Energy Commission ("CEC") and seek to 

impose standards of power consumption, (ex, watts used) subject to Sectio~ 

25402(c) of the California Public Resources Code ("CPRC") which states that 

standards must be "feasible" and "attainable" and must "not result in any added total 

costs to the consumer over the designed life of the appliances concerned.,,2 In April 

2008, the CEC issued a Scoping Order to establish standards of power consumption 

for televisions. Subsequently, the CEC's StaffDraft Report ("Staff Draft Report" or 

"SDR") was issued in December 2008.3 The SDR describes the recommendations of 

the Pacific Gas and Electric Company ("PG&E") and coupled with these 

recommendations4 and their own internal assessments, the CEC detailed the 

following proposals: 5 

Table 1: CEC Staff Proposed Standards 
[ffecri\"e Date 

Max. St3.nd1l~·-passh·e Mode 
Power F,age (wam) 

M= Actin :\lode Po"er FS3~e 

("'Tn) 
~owerf.ctor 

l W 0.i56 ·1. Screen.->..rea(in:)""" so 0.9 

! ,,, 0.120'" Screen Area (in~)""" 25 'J.9 

1 California Code of Regulations, Title 20, Sections 1601-1608.
 
2 2008 Appliance Efficiency Rulemaking. Draft Efficiency Standards for Televisions. Phase 1, Part C.
 
Docket #07-AAER-03-C. December 2008. CEC-400-2008-028-SD. California Energy Commission,
 
page 1.
 
3 CEC Staff Draft Report.
 
4 Note that the PG&E proposed regulations are less stringent than the subsequently modified proposal
 
made by the CEC. See PG&E CASE study, pages 13-14, section 6.1.
 
5 CEC Staff Draft Report, page 4.
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If the proposed standards are accepted by the CEC and subsequently enacted into 

law, all TVs would have to conform to these standards. TVs that are not compliant 

would be prohibited from the California market.6 

The purpose of this paper is to review and comment on the SDR proposed 

regulations in light of the restriction that regulations must be consumer neutral (i.e., 

that the total cost imposed on consumers must be no greater than zero,). We have 

determined that the SDR is flawed in a number of important ways - most 

importantly from the incorrect premise that energy efficiency compliance is costless 

- but also ranging from a reliance on outdated data to incomplete and unsound 

analyses. Moreover, setting aside the deficiencies in the SDR, we point out that 

enacting the proposed regulations may have additional potentially severe economic 

side effects which should be considered by policy makers and the public; we present 

a simple model of these effects. As a final point we illustrate the potential impact of 

the proposed regulations on the State of California by measuring the effect on tax 

revenues and in-state jobs by way of example. ' 

II. DATA SOURCES 

The CASE study was based on data collected by ECOS Consulting for the CEC 

PIER project and Energy Star data. The Revised CASE study was supplemented with 

additional data from CEC PIER, Energy Star, CNET, European Information & 

Communications Technology Industry Association (EICTA- Europe), and Market 

Transformation Programme (MTP- Europe).? Although PG&E stated in the CASE 

6 There is some uncertainty as to whether non-compliant televisions would be completely barred from 
the California market - for example, consumers could order televisions from other states, online, or 
through other channels. Los Angeles Times, "Flat-screen TVs to face energy-efficiency rules in 
California", January 3, 2009; "California weighs tough TV energy standards," January 30,2009. 
7 PG&E Revised CASE study, page 6, Appendix A. 
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study their data is available upon request, after several requests the data was not 

delivered. In an effort to correctly characterize the current television market, two 

current television energy consumption datasets were utilized in replicating PG&E 

analyses and our own modeling exercises: Energy Star and CNET.8 See Exhibit I for 

a complete list of the models included. 

ill.	 THE CEC ANALYSIS OF THE INCREMENTAL
 

MANUFACTURING COST OF COMPLIANCE IS
 

FUNDAMENTALLY FLAWED 

The single most important element of the SDR is that it purports to demonstrate and 

assert that the incremental manufacturing cost of complying with the proposed 

standards is zero. It utterly fails in this regard. 

The SDR is essentially based on research conducted and submitted by PG&E in the 

Codes and Standards Enhancement ("CASE") Initiative "Analysis of Standards 

Options for Televisions" dated Apr!l 1, 2008 and also the revised report dated July 

2008 ("Revised CASE,,)9. The CASE study presents certain stylized facts regarding 

historical energy consumption, market overview and economic analysis but primarily 

serves as the basis for the CEC's claim that the incremental cost for manufacturers to 

comply with energy efficiency regulations would be zero.10 

8 The CEC PIER data was not included because it is approximately five years old and is not based on 
the preferred IEC 62087 test method. IEC 62087 is the most current and agreed upon test method as 
indicated in the PG&E CASE study, page 2. The Energy Star and CNET datasets were also relied 
upon by PG&E in the Revised CASE study. While the CNET dataset does not exactly utilize the IEC 
Testing Methods, PG&E determined this data to be accurate and if anything conservative. See Revised 
CASE study, page 7. 
9 The revised report from July 2008 does not edit any previous recommendations made by PG&E 
regarding CEC proposed standards, but rather provides more analysis of the current television market. 
10 The PG&E study is itself based on datasets compiled by ECOS Consulting for the CEC PIER 
project. PG&E April 2,2008 CASE study Analysis of Standard Options for Televisions. 
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C. Replicating	 the "first-order" analysis with current market data 

indicates that consumers will be negatively impacted by the CEC's 

proposed standards 

The Energy Star and CNET datasets do not contain the pricing information necessary 

to replicate the "first-order" cost analysis. An algorithmic process was used to 

research this information. 15 The Energy Star dataset consists of approximately 400 

models available for sale globally that currently meet the Energy Star standards. 16 

Due to the large size of this dataset, a random sample was selected for pricing 

analysis. 17 Pricing information was researched for the complete CNET dataset which 

consists of 137 TVs. 

Figure 1 displays the relationship between price and screen area for the Energy Star 

sample. This "first-order" cost analysis indicates a counterintuitive positive 

incremental cost for TVs with screen areas less than approximately 900 square 

inches (approximately 45 inches in diagonal measurement) and a negative cost for 

the larger screens. 

15 Pricing information for the Energy Star models was researched on February 4-5, 2009 using brand 
and model number. The algorithm for finding the most relevant price for each model was approached 
from the rationale of the discerning consumer who is looking for the lowest price. Amazon.com was 
the primary source utilized when available due to its free shipping and Jack of tax for California 
purchases. When a television was not listed on Amazon.com, a product search was conducted on 
Google Checkout and the lowest total price listed was selected. In the rare case that Google Checkout 
did not list a product, Google was used to locate a priced television at another website or vendor. All 
shipping and tax rates were based on the following location: 9777 Wilshire Blvd. Beverly Hills, CA 
90212. The original sample contained 90 televisions and pricing informati~n was located for 64 
models. Most commonly, pricing information was not found for the models unavailable for sale in 
America. 

16 The Energy Star dataset was pulled January 26, 2009. 
17 A stratified random sample was taken by stratifying by compliancy status (Energy Star compliant 
vs. CEC 201 I proposed standards compliant) and also by size category (less than 30 inches, 30-39 
inches, 40-49 inches, 50 inches or more). This stratification technique increased the likelihood of 
having sufficient representation for each compliancy status and size. 
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Figure 1: First-Order Incremental Cost Analysis 

(2011 proposed standards, Energy Star data) 
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Figure 1 further shows that TVs larger than 1200 square inches (approximately 53 

inches in diagonal measurement) and greater than $3,000 do not seem to be typical 

or well-aligned with the linear relationship between price and screen area more 

readily visible in smaller televisions. As a simple robustness exercise, Figure 2 

presents the "first-order" incremental cost analysis analyzing only televisions smaller 

than 1200 square inches and less than $3000. 
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Figure 2: First-Order Incremental Cost Analysis
 

(2011 proposed standards, Energy Star data, screen areas < 1,200 square
 

inches, price < $3,000)
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. This second analysis of the seemingly more typical televisions indicates a positive 

incremental cost. More importantly, the reversal of the relationship between the two 

trend lines from Figure I to Figure 2 illustrates the lack of robustness in "first-order" 

type analyses (in this context). The exclusion of just a few data points drastically 

altered the fitted regression lines and thus precludes any definitive conclusions on 

incremental cost. This result is not surprising given that the "first-order" analysis 

attempts to explain extreme variations in television prices with a simple linear 

regression model. 
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Figure 3 replicates the "first-order" incremental cost analysis using the proposed 

standards for 2013 ("Tier 2 standards") to gauge compliance status. It is important to 

note that many Energy Star TVs would not be compliant with the proposed 2013 

standards. Again, a "first-order" analysis leads to the conclusion that there is 

positive incremental cost for smaller TVs and negative incremental costs for larger 

TVs. 

Figure 3: First-Order Incremental Cost Analysis 

(2013 proposed standards, Energy Star data) 
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Lastly, these analyses are replicated using the CNET dataset18 along with the 2011 

proposed standards. Figure 4 shows that compliant TVs are more expensive at any 

18 The pricing information was found using the same algorithm described in footnote 15. 
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screen area above 500 square inches (approximately 34 inches In diagonal 

measurement). 

Figure 4: First-Order Incremental Cost Analysis 

(2011 proposed standards, CNET data) 
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In sum, the CEC fails to establish that the incremental manufacturing cost of 

producing compliant TVs is negative (i.e., costless). The first order analyses 

conducted by PG&E and relied upon by the CEC are demonstrably unreliable. 

Moreover, under certain combinations, these analyses appear to generally support the 

conclusion that proposed regulations are costly. 
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IV.	 THE ASSUMPTION/ASSERTION THAT ENERGY EFFICIENCY 

COMPLIANCE IS COSTLESS IS CONTRARY TO INDUSTRY 

FEEDBACK AND DATA 

Contrary to the SDR assumption of zero (or negative) incremental costs for 

compliance with the proposed standards, manufacturers have indicated that the costs 

of complying with the proposed regulations would be considerable. For example, 

Vizio, Inc., a manufacturer, claimed in. its comments to the CEC that the proposed 

regulation would raise the price of TVs by "tens of dollars.,,19 

Additionally, Best Buy, Inc., a retailer, indicates that consumers pay a premlUm 

(about $167 more on average) for energy efficiency when they buy Energy Star 

compliant TVs versus non-Energy Star compliant TVs, and we know that the CEC's 

proposed regulation is more stringent than Energy Star. This is entirely consistent 

with the economic theory of energy-saving innovations, discussed below in Section 

V.A., which implies that such innovations, while costly to develop and implement 

for manufacturers, save consumers money, so that in equilibrium energy-saving 

televisions will cost more. It is unclear, however, whether the simple fact of paying 

more for an Energy-Star television is cost neutral as the associated cost savings 

(from reduced energy consumption) have not been verified. 

19 Letter written by Kenneth Lowe, Vizio Co-Founder, Addressed to the CEC. December 15,2008. 
Docket 07-AAER-3. 
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v.	 THE CEC'S ATTEMPT TO REGULATE ENERGY
 

CONSUMPTION IN TELEVISIONS IS CONTRARY TO
 

FUNDAMENTAL ECONOMIC PRINCIPLES
 

The unsubstantiated conclusion reached by the CEC that the incremental 

manufacturing cost of compliant TVs is zero (or negative) is inconsistent with 

economic theory and concepts. The CEC has failed to grasp these fundamental 

economic concepts when they state: "In most cases, adding efficient technologies in 

televisions do not result in increased cost of the television because other components 

can be reduced, offsetting any increased COSt.,,20 This statement is economically 

nonsensical because if manufacturers were able to produce energy saving 

components for less (feature consumers would pay for), they would already be 

motivated to do so, as further explained below. 

A basic lesson of economic theory is that in a market for differentiated products, 

such as the TV market, fewer choices for consumers necessarily leads to higher 

prices and/or reduced innovation?] The introduction of new brands and models puts 

pressure on existing companies to lower prices and improve features and quality. 

20 CEC FAQs, Energy Efficiency Standards for Televisions: "How much will this add to my cost for 
buying a new television?" 
21"At some point in time, however, a dominant design or a narrow class of designs emerges and 
finally becomes established. Only firms that can adopt the dominant design stay in the industry. In 
addition, competition shifts from design to price, process innovation increasingly dominates product 
innovation, and economies of scale and learning become important. This induces further exit and also 
puts potential entrants at a disadvantage." This theory suggests that price is directly correlated to the 
number of competitors in a market where product innovation is an important characteristic. 
Symeonidis, George, Innovation, Firm Size and Market Structure: Schumpeterian Hypothesis and 
Some New Themes, OECD Economic Studies No. 27 1996, page 58. In the television market, we can 
predict that if there are a small number of firms, prices will rise to cover the cost of research and 
development until an efficientinnovation can be produced. In an unregulated market, competition for 
a "dominant design" is already in place, as firms must continual.ly adapt to the stay in the industry 'and 
maintain market share. 
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Conversely', market concentration leads to less competitIOn among sellers both In 

price effects and techn'ological improvement effects.22 

A.	 If manufacturers were able to make more energy-efficient sets at no 

cost they would already be compelled to do so 

First, one can safely characterize the economic market (whether it consists of a 

single market or of multiple distinct markets) for TVs as competitive in an economic 

sense. There are multiple manufacturers (e.g., Sony, Samsung, Panasonic), prices 

are relatively similar by type, size and feature' set. The distribution channels (e.g., 

Best Buy, internet) are similar. In other words, the market(s) is(are) competitive and 

pricing is therefore effectively constrained to equal marginal cost.23 Consequently, 

were manufacturers able to make more energy-efficient sets at no cost, they would 

already be compelled to do SO.24 If a feature is desirable to consumers and costs the 

manufacturer nothing (or more precisely costs kss than the manufacturer can 

charge), a rational profit-seeking manufacturer would introduce such a feature and 

attempt to capture some of the gained economic efficiency. 

Second, the market already corrects for energy usage through pricing. For example, 

consumers are willing to pay a premium for Energy Star televisions, since low 

22 Symeonidis (1996) summarized widely accepted economic literature on market innovation and 
found, "R&D [Research & Development] projects typically involve large fixed costs, i.e. costs which 
are independent of the size of the market for the innovation. The disadvantage of small firms stems 
from the fact that, given the gross rate of return, their expected sales are not sufficiently large to allow 
J:hem to cover these costs." This implies that if firms are forced into innovation many ofthe smaller, 
less prosperous manufacturers will leave the market due to the costs of competition and in tum market 
concentration will increase. Symeonidis (1996), page 58. 
23 Marginal cost is the manufacturer's cost of producing one additional unit. In a competitive market 
with intense price competition, any company setting a price above marginal cost will beundercut, and 
thereby lose their market share. Thus prices will be bid down to meet marginal cost, which is 
beneficial to consumers. See Varian, Hal, Microeconomic Analysis, 1992, Third Edition, New York: 
W.W. Norton, Chapter 13.
 
24 Moreover, if manufacturers are able to make more energy-efficient sets a no cost, at some point in
 
the future, they would again be compelled to do so.
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energy usage televisions save them money?5 In theory, given full information as to 

energy consumption costs, high energy usage televisions need to sell at a discount 

relative to comparable low energy usage televisions, since otherwise consumers 

would not buy them.26 The point is that the price mechanism already gives television 

manufacturers the incentive to develop energy efficient models. This is consistent 

with indications that energy usage innovations are ongoing for practically every 

company in the television market.27 

The following example is illustrative. Suppose a component could be added to a 

television which reduces the lifetime energy consumption of a television by $50. If 

the cost of manufacturing the component is less than $50, the component will be 

added to the television (and if it is greater than $50 it will not be). Assuming that the 

component costs $30 to make, new models will include it. In this case, an extra $20 

of surplus is generated by the energy saving innovation. The cost of the component 

will be added to the sale price, and the amount will be between $30 and $50, so that 

manufacturers and consumers will split the $20 surplus (e.g., if $40 is added to the 

sale price, consumers and manufacturers will each benefit by $10). Consequently 

there is a direct link between energy conservation and financial incentives to 

innovate, since both manufacturers and consumers benefit from technological 

advancements.28 

25 BroadcastEngineering, "Consumer's want 'green' TVs,electronics", December 16,2008. 
26 Percy's and Energy Star: "Working together for you and the environment", 
http://www.percys.com/t-estai-products.aspx. Note: It is our understanding that the FTC is in the 
process of requiring energy use disclosures for televisions and other electronics. This requirement 
would effectively convey full information to the market regarding energy consumption costs. 
27 See e.g, Appendix F of the April 2, 2008 PG&E Title 20 Standards report; and According to 
Panasonic's AVC Networks Group President, Toshihiro Sakamoto, "Power reduction will come in 
two ways. One, Panasonic will reduce the number of components in plasmas, which need more 
components than LCD TV. Two, Panasonic will try to detect more of the light coming from the light 
source to the screen itself." Greentech Media, "Venture Power in Japan: Green Electronics", 
December 29,2008. 
28 Note that programs such as Energy Star and the FTC's EnergyGuide program reinforce and 
promote such innovation. 
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From this example we can understand the effects of the SDR regulations. As the 

market stands now, televisions efficiently (in a financial <sense) incorporate energy 

usage components. The SDR proposed Title 20 Standards (either 2011 or 2013) 

would require that economically inefficient components be added to existing 

televisions.29 In the example above, this would mean that the additional component 

would cost more than $50 to save consumers $50; i.e., the net effect is not a positive 

surplus generated, but rather a "deadweight loss" (negative surplus) as economists 

call it. Figure 5 graphically illustrates this loss. 

29 Consider a television which would be banned under the SDR proposed Title 20 Standards. If a 
company wants to bring it to market, additional energy savings components will need to be added 
(assuming such components exist). If adding the component were efficient (in a financial sense), the 
television would already include it, so we infer that adding it is not efficient 
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Figure 5: Impact of Market Standards on Innovation and Efficiency 
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The horizontal X-axis represents the benefits of a television component, such as 

reduced energy usage orimproved picture quality. The vertical Y-axis is the cost of 

such a component. Units are in dollars. The blue 45 degree line represents the locus 

of all points where it would be a break-even propQ.sition for a manufacturer to 

include a component. Note that below the 45 degree line we have efficient 

components, where the benefits outweigh the costs. Manufacturers will naturally 

include these components, pass the cost (and benefits) on to the consumer, and share 

in some of the surplus with the consumer. Conversely, the points above the blue 45 

degree line represent inefficient components, that is, those which cost more than the 

benefits they provide. In the example mentioned with the $30 component which 
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provides $50 of benefit, the green line shows the additional $20 of surplus generated. 

As we have shown, additional components added as a result of imposed standards 

will necessarily be in the upper region, since their costs outweigh their benefits 

(otherwise they would have been added without the impetus of regulations). The red 

line shows components which cost more than they generate in added value; thus 

these are inefficient. 

B. The SDR proposal will reduce competition and raise prices 

Under the SDR 2011 and 2013 standards, a significant fraction of currently ,available 

television models would be banned from sale in the state of California; see Exhibit 3. 

For example, the entire category comprised of plasma displays larger than 60 inches 

would be eliminated under either the 2011 or 2013 standard according to both the 

Energy Star and CNET datasets. A majority (80 percent) of plasma televisions 

between 50 and 59 inches would be eliminated according to the conservative Energy 

Star dataset under the 2011 SDR standard. 

One could conclude that plasma displays would effectively be eliminated from the 

California market. Similarly large LCD televisions largely fail to comply with the 

proposed regulations and thus would also be eliminated from the California market. 

The resulting increase in market power among surviving manufacturers (or display 

types) would directly lead to higher prices and reduced innovation.3D 

30 It is beyond the scope of this paper to conduct a detailed analysis of the impact of the regulations on 
market concentration and a corresponding impact on marketpower and pricing. However, the 
academic literature on price competition in consumer electronic goods markets is illustrative. For 
example, Crawford (2000) fmds that while the 1992 Cable Act mandated price reductions of 10% to 
17%, there were no observable gains in consumer welfare, and concludes that in spite of the 
considerable costs associated with the regulation, there is no evidence of benefits to consumers. 
Moreover, Goolsbee and Petrin (2004) fmd that the introduction of Direct Broadcast Satellites (DBS), 
a substitute for cable, led to substantial welfare gains for consumers, and that DBS demand is 
sensitive both to its price and the price of cable. In other words, competition was more effective than 
regulation. 
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c. The SDR regulations will reduce technological innovation 

The proposed SDR regulations are likely to reduce technological innovation. To the 

extent that potential new (or improved) features (e.g., increased size, improved 

brightness, increased resolution, higher quality sound) require additional power 

consumption, the SDR proposals would increase the time-to-market for these 

features. In other words, the SDR proposals reduce the expected financial rewards 

from technological research and development, since it is ex-ante uncertain how long 

it would take fora particular improvement to satisfY the standards (if ever). 

Consequently, manufacturers have less incentive to engage in research and 

development activities.31 Under a regulatory approach that is based on energy use 

limits, if the increased costs cannot be transmitted to consumers, manufacturers 

would simply choose not to develop such new features. 

As a final point, the extremely competitive nature of the TV market(s) should ensure 

- even in the absence of imposed regulations - that new technologies are continually 

being developed by the manufacturers. This truism holds with respect to energy 

efficiency innovations: "television makers are actually already competing intensely 

to reduce the power consumption on their sets.,,32 For example, Panasonic expects 

that by 2011, it will have the ability to reduce power consumption on its plasma 

televisions by up to two-thirds. 33 To the extent that the SDR regulations diminish the 

incentive of firms such as Panasonic to develop more efficient technologies (e.g., 

since large size plasma as well as LCD TVs could potentially be banned outright in 

California), innovation would be diminished and consumers would be harmed. 

3\ Compliance costs may crowd~out research and development spending as well.
 
32 Greentech Media, "California to Pass Energy Efficient Rules on TVs - But Don't Worry," January
 
6,2009,
 
33 Panasonic indicates that the improved efficiency will be achieved by reducing the number of
 
components in plasma displays and by more efficiently directing the light from light sources onto the
 
screen. Greentech Media, "Venture Power in Japan: Green Electronics," December 29, 2008.
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VI.	 THE SDR PROPOSED REGULATIONS COULD COST THE 

STATE OF CALIFORNIA $50 MILLION IN LOST ANNUAL TAX 

REVENlTE AND 4,600 TOTAL LOST JOBS 

Through the use of a simple model, we illustrate the potential impact of the SDR 

regulations directly on the State of California as measured in tax revenues and state 

employment; see Appendix A for complete details on the model. It should be noted 

that the model depends on several simplifying assumptions and that a definitive 

study is beyond the scope ofthis report. Nevertheless, we feel that regulatory bodies 

attempting to impose new regulations should consider these potential effects and that 

this simple model serves to illustrate the potential impact. 

Before presenting our results, some fundamental economic principles of consumer 

behavior are required here to frame the analysis. 
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Figure 6: Supply and Demand in the Television Market 
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Figure 6 shows standard supply and demand curves which capture the television 

market at two equilibrium price points, pre- and post- regulation. The first 

equillbrium (Equilibrium-I) shows a hypothetical market price and quantity, 

supplied and demanded, prior to regulation. The enactment of the regulation will 

cause the supply curve to shift up (from Supply-l to Supply-2), since it will take a 

higher price for a company to supply a given quantity . The result, given that demand 

is constant, is higher prices and fewer televisions sold - a reduced market for 

televisions. 

According to basic microeconomics, the effect of a price increase can be broken into 

two parts: an income effect and a substitution effect. 34 The income effect comes from 

34 Varian, Hal, Microecol1omic Analysis, 9th Edition, 1992, New York: Norton, Chapters 7 through 9, 
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the fact that increasing the price of a good is analogous to decreasing the incomes of 

consumers, since they now cannot buy as much. For example, suppose a consumer 

has an income of $1 00 which is allocated between 40 Starbuck coffees (at $2 apiece) 

and 20 muffins (at $1 apiece). Increasing the price of coffee to $4 means the 

consumer can only buy 20 coffees assuming 20 muffins are still desired. This is 

analogous to reducing income from $100 to $60. In the case of televisions, 

increasing prices due to regulation will cause a negative income effect, so that 

consumers have less purchasing power overall. 

The other part is the substitution effect. Raising the price of coffee in the above 

example may stimulate the purchase of more muffins, since now the price of muffins 

is relatively cheaper. The magnitude of the substitution effect will depend on 

consumer preferences. At a recent hearing on the CEC's SDR, it was suggested that 

dollars left unspent in the consumer electronics market will be spent instead on other 

goods, thereby stimulating the economy in. a compensatory manner - e.g., that 

consumers who forgo television pUl:chases substitute 20 toasters instead. This 

argument is fundamentally flawed; given that televisions are a durable good the 

consumer will react according to one of the four groups defined below.35 

1.	 Unresponsive consumers. Defined as consumers who are effectively 

unresponsive to price increases of a magnitude caused by the regulations. 

They simply buy the television they want at the increased price. 

2.	 Price-conscious consumers. Defined as consumers who purchase televisions 

at the same time as before, though they will spend the same amount of money 

as they would have regardless of the regulation. In short, they will buy 

35 In actuality there would be a continuum of consumers which span these four categories. 
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smaller or less feature-rich televisions and get less for their money because of 

the regulation. 

3.	 Substituting consumers. Defined as consumers who, faced with higher prices 

in the television market, will look for alternative purchasing options. They 

may buy a used television, purchase out of state, or purchase through another 

available sales channel. 

4.	 Delaying consumers. Defined as consumers who will delay their purchase 

longer than they otherwise would have. Note that when buying at that later 

date, their decisions may be classified according to one of the three above 

groups. 

Under certain assumptions with regards to consumer substitution (e.g., purchasing a 

compliant TV instead of a banned TV) and technological improvements (e.g., TVs 

becoming compliant by 2011 or 2013 at no extra cost), we estimate the following 

lost revenue and lost jobs for the State of California presented in Table 2 using both 

the Energy Star and CNET datasets. 

Table 2: Estimated Lost California Revenue and Jobs with Adjustments 

2011 2013 

Energy Star Energy Star 

Lost Revenue 

Lost Jobs 

$ 21,572,466 

1,947 

S 70,511,000 

6,083 

$ 49,826,844 

4,299 

S 53,534,201 

4,619 

These calculations give a range of estimates for the lost tax revenue and lost jobs in 

the state of California. Since the CNET data is taken from the universe of all 

televisions models and the Energy Star data is from relatively energy-efficient 
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televisions, Energy Star non-compliance rates are lower and thus Energy Star loss 

estimates are smaller as well. As intended, the adjustments tend to reduce estimates, 

and since the Title 20 standards for 2013 are more stringent, the loss estimates for 

2013 are larger. Given that any pair of year/dataset yields significant lost revenues 

and jobs for the State, we believe that the conclusion that the proposed standards will 

negatively impact the state is supported.36 

VII.	 THE EVIDENCE AND REASONS PROFERRED FOR THE
 

PROPOSED REGULATIONS ARE MISLEADING
 

The CEC attempts to motivate the need for television ener~y efficiency regulatory 

standards by indicating that television viewing (including programming recording 

and playback) currently represents ten percent of residential electricity usage and that 

power consumption is growing rapidly (and consequently needs to be regulated). The 

CEC provides some stylized facts but little evidence in this regard and essentially 

relies on the CASE report?7 Our review of the CASE report indicates that the 

"evidence" provided therein as supporting the need for regulation is highly 

misleading. 

36 Our understanding is that these job losses would occur across a number of different types of 
establishments in the California state economy, such as large scale retailers (e.g. Best Buy) and 
independent specialty retailers and installers of high-end equipment (such as Ken Crane). In fact, 
independent high-end retailers and installers may be forced into bankruptcy since their current 
existence relies upon the sale of fully-featured big-screen televisions, which tend to be non-compliant 
with the proposed SDR regulations. This is consistent with comments made by the Plasma Display 
Coalition (PDq and Custom Electronic Design and Installation Association (CEDlA) on the 
December 15,2008 CEC Efficiency Committee Public Workshop on Appliance Efficiency Standards. 
37 CEC Staff Draft Report, pages 1,5-6. 
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A.	 The offset of inefficient televisions being replaced by more efficient 

sets is not properly recognized 

One of the primary motivating factors behind the CEC's regulatory efforts is the 

stylized fact (asserted in the PG&E report) that the total number of TVs in use is 

increasing and therefore power consumption is increasing. We do not dispute the fact 

of increased total TVs in use. However, in evaluating this increase on power 

consumption, one should consider the benefits of the replacement effect (i.e., gains 

caused by the replacement of inefficient CRT televisions with predominantly LCD 

technology).38 The SDR ignores the replacement effect when making the following 

claim: "PG&E's analysis indicates that energy consumption of digital flat screen 

TVs is, in addition to other factors, proportional to screen size. The demand for 

larger screen size TVs is continuously growing; consequently, energy consumption is 

also on the rise.,,39 As one can see from Figure 7, a simple modeling exercise with 

conservative assumptions illustrates that while energy costs and consumption are 

increasing due to consumers watching more television on larger screens, the offset 

due to efficient technology actually keeps energy costs to consumers constant over 

time. See Exhibit 4 for a complete breakdown of costs and inputs by year. 

38 LCD televisions compose approximately 90% of the market of new television purchases and LCD
 
televisions are 70% more energy efficient than CRT televisions. See Business and Climate, "Put
 
yourself in the picture over energy efficient TV screens", March 30, 2007, page 8.
 
39 CEC Staff Draft Report, page 2.
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Figure 7: Total Estimated Energy Cost of Televisions by Type 

54,500 

;.......__b","=_-_.==_-"'_. .._-_-......._-_=---~.~_-:-~.--_....... .._--_._- ...*=:=.-""'- ...........- ;o;;;;==~.,:;;;:::~-:-~
.,...-_-._'.-	 >-_-__ .....- ..--, .......
54,000 

$3,500	 " _ y"''''.:::::::".,.'''~".'''.,.,=''".'''.O,,,at~_~.;;;;;;::;;;;j,= .::::~ ~ :~.~~= _............. . _.
 
$3,000 i--~-----------~--~=:~=~-~~~
 

o 
o

i $Z,SOO 
~,.. ".. - -._--_.._------_.._-----, .. ,_._----------_.. _"-------_..--------_ .._-"...__•.." .. --.__ .._" .._._.. --_._--_.-..,------- ...__.__._----_._"""~.. .......; . - ,-.
 

'",-' 

r $Z,OOO
'0 
S 
v. 

$1,500 

$1,000	 .. 

~ 

$500 i.. ····· .... - ..----·--·..··......-·-·-------....----..- ....----..i ...~. 
:::t= $:$It="" 

i 
$0 --,--.--r---.~--~--_.------~.._..-.--__._.--.--__:---.-- ----..------.----.-----.----.----.: 

ZOOS Z010 lOU lOll lOU l014 l015 l016 l017 l018 

Year 

I --0,--- CRT -0- LCD --0- PDP --ir-:- PRESENT VAlUe TOTAL 

These results demonstrate that the CEC's claims that larger screen sizes necessitate 

energy control and regulation are unsupported. 

B.	 CASE distorts energy consumption forecasts from the EIA 2008 

Annual Energy Outlook 

PG&E (and ultimately the CEC) draws upon the Energy Infonnation Administration 

("EIA") Annual Energy Outlook 2008 to support the claim that the television market 

is, and will be, experiencing relatively large growth over the next 20 years and 

provides graphical evidence of energy consumption growth rates with the 

magnitudes of energy use as a function of bubble size. Note, however, that Figure 8 
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indicates that televisions represent consistently less than 5 percent of energy 

consumption. 

Figure 8: Annual Energy Consumption by Appliance Type 
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C.	 The CEC falsely portrays the ability of the current stock of television 

to comply with more stringent standards 

The CEC relies upon the assertion by PG&E that larger TVs are well above the 

Energy Star qualification percentage goals of 25 percent40 and thus "there is strong 

motivation to set a Title 20 Standard that is more stringent.,,41 While PG&E notes 

that 61 percent of TVs greater than 50 inches are Energy Star compliant, they fail to 

40 PG&E CASE study, page 5, section 3.2. 
41 PG&E CASE study,page 5, section 3.2. 
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recognize that this percentage is quite misleading due to the fact that these models in 

their dataset consist primarily of rear-projection televisions. It is the non-compliant 

TVs (the LCD and plasma TVs that are in high demand) which would be banned 

with the enactment of the proposed regulations.42 

To illustrate the dramatic effect that the proposed regulations would have, Figure 9 

shows the number of compliant versus non-compliant TVs by size and display type 

that would be banned under the 2011 SDR recommendations utilizing the CNET 

data. The darker hues show compliant television within each size and type category 

while the lighter hues show the number of non-compliant TVs. As one can see in the 

figure, the only categories with majority compliance are 32-inch LCD TVs and, of 

course, all categories capturing rear-projection TVs. In fact, only 13 of the 48 (29 

percent) LCD TVs above 40 inches are compliant with the 2011 SDR standards, 

which, with the CNET data, translates to roughly 70 percent of the products most 

demanded by consumers being eliminated from the market if just the 2011 SDR 

standards are approved.43 

42 PG&E readily admits in their incremental cost analysis that rear projection TVs are a subset ofTVs 
that do not truly represent the price to size relationship appropriate for TVs that make up the majority 
of television energy consumption. 
43 Of all the LCD televisions in the CNET sample, only 42% are SDR compliant. See section 3 for the 
details on the detrimental economic impact of eliminating the majority of a product market. 
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Figure 9: Energy Standards Compliance by Television Size and Type 
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Taking the PG&E recommendations asa starting point, the SDR makes additional, 

seemingly arbitrary, revisions under the assertion that these revisions will "allow 

more time and flexibility for televisions less than 50 inches to comply with the 

proposed standards and captures greater savings in larger screen sizes.,,44 The 

decision by the CEC to allow more time for smaller televisions that (a) do not need 

the time and (b) are not the televisions being most demanded by consumers is 

outwardly illogical and does not accurately reflect the choices of California 

consumers. 

44 CEC Staff Draft Report, page 4. 
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VIII. CONCLUSION 

While we recognize that the motivation behind the proposed regulations is well 

intentioned, the analyses provided by the CEC simply fail to provide the basis for 

informed decision making. We have demonstrated that the SDR does not adequately 

address the fundamental issue of whether the proposed regulations are cost-neutral 

on consumers and, crucially, the evidence appears to indicate the contrary. We have 

demonstrated how the SDR, and the PG&E report which serves as the basis for much 

of the SDR, suffer from methodological and economic errors. We have further 

demonstrated the importance of appropriately measuring the cost of the regulations 

and producing a correct and reliable study in the context of the economically harmful 

side effects that could arise from regulating a compe~itive industry (e.g., reduction in 

competition or innovation). 

To illustrate the potential harm to the State of California we constructed an example 

of how state revenues and jobs could be affected, as shown in Appendix A. Under 

certain simplifying assumptions we determined that the state would suffer tax 

revenue losses of up to $50 million and job losses of 4,600 annually. 

In conclusion, given that: (1) the current analysis as to the impact on consumers is 

quite limited (and seems to indicate that consumers would be on average worse off in 

any event); (2) the potential economic side effects of the proposed regulations are 

severe; (3) competition is driving energy efficiency gains already; and (4) the State 

of California is likely suffer noticeable impacts on revenues andjobs, we conclude 

that there is no demonstrated reason nor adequate justification for the CEC to 

promulgate regulations for the on-mode power consumption of televisions. 
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IX. APPENDIX A: THE CALIFORNIA STATE IMPACT MODEL 

In attempt to measure the effect of the SDR proposals on the state of California we 

develop a "displacement" model to examine the impact on state tax revenues and 

jobs.45 .Exhibits 5A-D present a baseline scenario which models lost tax revenue and 

lost jobs proportionally to the eliminated sales due to the' imposed compliance 

standards (i.e., some television models are banned and the resulting lost sales 

translate into lost tax revenue and lost jobs).46 Exhibits 5A-D are projections for the 

20 II and 2013 proposed standards using both the Energy Star and CNET data.47 

Exhibits 6A-D adjust the baseline scenarios (presented in Exhibits 5A-D) to 

incorporate adjustments for technological progress (i.e., television models becoming 

compliant before 2011 or 2013), consumer behavior (i.e., substitution effects where 

consumers shift consumption patterns) and associated price differentials (i.e., the 

substitution from non-compliant models to compliant ones will come at a higher 

price to consumers and thus lead to lower lost tax revenue).48 Finally, we apply 

economic multipliers to account for indirect and induced output and employrrient 

effects.49 

45 Specifically, it is a model of displaced consumer spending caused by the ban of certain models of 
televisions. 
46 If the temporary California state sales tax increase of 1% does not expire in 2011, all sales tax loss 
figures in exhibits 5 and 6 are underestimated. See http://www.boe.ca.gov/sutax/0401Taxlncrease.htm. 
47 Since the CNET data is taken from the universe of all contemporary television models, and the 
Energy Star data is only from relatively energy-efficient televisions, the displacement estimates using 
the Energy Star data are smaller. In addition, since the 2013 requirements are more stringent, the 2013 
estimates are larger than the 2011 estimates. 
48 The underlying assumption is that the additional required components come at some expense. 
49 Indirect effects flow from consumer electronic industry purchases of non-consumer electronic 
industry goodsand services. Induced effects flow from the consumption driven by the incomes 
provided by the consumer electronics industry (i.e., employees spending their incomes). See Price 
Waterhouse, page 4. 
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To adjust for technological progress we invoke a versIOn of Moore's Law (that 

~echnological progress roughly doubles every couple of years) and decrease the non­

compliance rates by half every two years.50 So for example, by 2011, half of the 

(currently) non-compliant televisions will become compliant due to technology 

improvements, and by 2013 75% of (currently) non-compliant models will become 

compliant. Second, the adjusted model assumes that 50% of revenues lost from non­

compliant models being banned from the market will be realized by consumers 

substituting towards compliant models. The price effect occurring due to the 

substitution from non-compliant models to compliant ones will come at an additional 

cost of 10 percent. Lastly, we adjust for the indirect and induced effects that are 

brought about as a result of decreasing revenues and jobs in the consumer electronics 

. d 51
In ustry. 

50 Gordon Moore's original paper with this observation is from 1965, but it has become folk wisdom
 
(and an accepted truth) in technological manufacturing circles. See Intel's web page devoted to J
 

Moore's Law at http://www.intel.com/technology/mooreslaw/index.htm for a history and description.
 
S! See PriceWaterhouse, page 4,
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Exhibit 1 

CNET Data 

Model Screen Type Screen size Watts: Power on 
Envision A27W221 LCD 27 105.97 
Dell W3706MC LCD 37 180.13 
lVC LT-40FN97 LCD 40 195 
lVC LT-32X787 LCD 32 140.04 
Philips 37PF9631D LCD 37 183.32 
Philips 42PF983I D LCD 42 236.38 
Samsung LN-S4096D LCD 40 209~14 

Samsung LN-RJ228W LCD 32 1'16.81 
Samsung LN-S3251D LCD 32 155.6 
Samsung LN-S4051D LCD 40 203.05 
Sharp LC-37D40U LCD 37 177.25 
Sharp LC-37D90U LCD 37 218.74 
Sharp LC-46D62U LCD 46 255.72 
Sony KDL-52XBR2 LCD 52 307.03 
Sharp LC-65D90U LCD 65 583.82 
Sony KDL-32S2000 LCD 32 127.5 
Soyo DYLT032D LCD 32 129.53 
Vizio GV42L LCD 42 208.41 
Vizio L32 LCD 32 152.28 
Vizio L37HDTV LCD 37 156.28 
Vizio L42 HDTV LCD 42 202.67 
Westinghouse LTV-32w3 LCD 32 146.06 
Westinghouse LTV-40WlHDC LCD 40 243.76 
Westirighouse LVM-47w 1 LCD 47 207.74 
Winbook 46D 1 LCD 46 220.94 
Sharp LC-32D43U LCD 32 144.11 
Samsung LN-T4661F LCD 46 245.63 
Sony KDL-46S3000 LCD 46 202.58 
LG 47LB5D LCD 47 245.85 
Viewsonic N3235w LCD 32 146.85 
HP LC4776N LCD 47 273.65 
Samsung LN-T4665F LCD 46 246.89 
Vizio GV42LF . LCD 42 215.99 
Westinghouse TX-47F430S LCD 47 278.86 
Toshiba 52LXI77 LCD 52 322.1 
Sharp LC-52D64U LCD 52 280.22 
Vizio GV52LF LCD 52 344.52 
Sony KDL-46XBR4 LCD 46 256.19 
lVC LT-47X788 LCD 47 246.61 
Mitsubishi LT-46 144 LCD 46 309.58 
lVC LT-47X898 LCD 47 300.78 
Samsung LN-T4681 F LCD 46 194.65 
Samsung LN-T4671F LCD 46 296 
Toshiba 40RF350U LCD 40 221.49 
Philips 42PFL7432D LCD 42 134.04 
Philips 47PFL9732D LCD 47 250.1 



CNETData 

Model Screen TVl>e Screen size Watts: Power on 
Olevia 252T FHD LCD 52 257.29 
Vizio V047LF LCD 47 277.52 
Insignia NS-LCD32 LCD 32 143.2 
Sharp LC-32D44U LCD 32 126.25 
Samsung LN32A450 LCD 32 130.65 
Samsung LN52A650 LCD 52 219.9 
LG 47LG60 LCD 47 267.21 
Toshiba 32CV51OU LCD 32 131.34 
Sony KDL-32M4000 LCD 32 112.94 
Philips 42PFL5603D LCD 42 91.23 
LG 32LG30 LCD 32 117.88 
Sony KDL-46W4I00 LCD 46 274.43 
Mitsubishi LT-46148 LCD 46 263.78 
Samsung LN46A750 LCD 46 184.62 
Westinghouse VK-40F580D LCD 40 246.81 
Toshiba 42RV530U LCD 42 2 I 8.08 
Panasonic TC-32LX85 LCD 32 97.79 
Sony KDL-46Z41 00 LCD 46 268.57 
Samsung LN46A550 LCD 46 137.12 
Vizio SV470XVT LCD 47 239.59 
Samsung LN46A950 LCD 46 145.98 
Vizio V032L LCD 32 104.9 
Sony KDL-52XBR6 LCD 52 272.63 
Sony Bravia KDL-55XBR8 LCD 55 239.83 
Sharp Aquos LC-52D65U LCD 52 210.35 
LG 32LG40 LCD 32 116.19 
Sharp Aquos LC-46D85U LCD 46 182.32 
Honeywell MT-HWJCT42B2AB Altura MLX LCD 42 207.27 
HaierHL47K LCD 47 237.3 
AOC A42HD84 Plasma 42 282.47 
Dell W4201C Plasma 42 306.93 
Dell W5001C Plasma 50 393.5 
Hitachi 55HDT52 Plasma 55 410.48 
LG 50PC3D Plasma 50 337.84 
Maxent MX-50X3 Plasma 50 381.47 
Panasonic TH-42PX60U Plasma 42 245.04 
Panasonic TH-42PHD8UK Plasma 42 234.33 
Panasonic TH-50PH9UK Plasma 50 312.84 
Panasonic TH-58PX600U Plasma 58 442.35 
Philips 42PF9631D Plasma \ 42 311.3 
Pioneer PDP.5060HD Plasma 50 301.84 
Pioneer PRO-FHD1 Plasma 50 353.87 
Samsung HP-R4252 Plasma 42 263.2 
Samsung HP-S4253 Plasma 42 281.12 
Vizio P42HDTV Plasma 42 188.26 
Vizio VM60PHDTV Plasma 60 523.13 



CNET Data 

Model Screen Tvoe Screen size Watts: Power on 
Panasonic TH-42PX700U Plasma 42 464.07 
Vizio VP50HDTV Plasma 50 317.23 
Samsung HP-T5064 Plasma 50 321.62 
LG 50PC5D Plasma 50 320.03 
Pioneer PDP-5080HD Plasma 50 330.6 
Panasonic TH-58PZ700U Plasma 58 609.53 
Panasonic TH-50PHI0UK Plasma 50 379.32 
Samsung FP-T5084 Plasma 50 412.85 
Hitachi P50H401 Plasma 50 336.1 
Panasonic TH-58PZ750U Plasma 58 562.52 
Insignia NS-PDP42 Plasma 42 216.76 
Samsung PN50A550 Plasma 50 446.6 
Panasonic TH-46PZ85U Plasma 46 454.51 
Panasonic TH-42PX80U Plasma 42 260.18 
Panasonic TH-50PZ800U Plasma 50 191.44 
LG 50PG50 Plasma 50 401.02 
Panasonic TH-50PZ850U Plasma 50 163.8 
Pioneer PDP-5020FD Plasma 50 293.33 
Vizio VP422 Plasma 42 283.83 
Vizio VP322 Plasma 32 122.97 
LG 50PG20 Plasma 50 284.64 
ISamsung PN50A650 Plasma 50 380.58 
LG 50PG30 Plasma 50 401.67 
LG 60PG60 Plasma 60 507.83 
Pioneer PRO-II IFD Plasma 50 333.54 
Panasonic TH-58PZ800U Plasma 58 196.37 
Sam sung PN63A760 Plasma 63 509.24 
Vizio VP505XVT Plasma 50 474.03 
Panasonic TH-50PFIIUK Plasma 50 449.62 
HP MD6580n RPTV 65 268.29 
lVC HD-56FN97 RPTV 56 205.98 
Mitsubishi WD-62628 RPTV 62 259.73 
Mitsubishi WD-6583I RPTV 65 257.28 
lVC HD-56G887 RPTV 56 193.32 
Panasonic PT-6IDLX76 RPTV 61 195.3 
Samsung HL-S5679W RPTV 56 149.85 
Samsung HL-S5687W RPTV 56 149.85 
Sony KDS-60A2000 RPTV 60 190.45 
Samsung HL-T5687S RPTV 56 154.78 
Mitsubishi WD-65734 RPTV 65 240.26 
Panasonic PT-61 LCZ70 RPTV 61 264.6 
Sony KDS-55A3000 RPTV 55 210.4 
Mitsubishi WD-65833 RPTV 65 225.22 
Samsung HL61A750 RPTV 61 171.24 
Mitsubishi WD-65735 RPTV 65 219.27 

Source: CNET's Quick Guide: TV power consumption, http://reviews.cnet.com/4520-6475_7-6400401-3.html 
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Exhibit 3: Non-Compliance Rates by Type and Size Category
 

Television Type 

LCD TVs Under 24 

LCD TVs 24 to 34 

LCD TVs 35 to 39 

LCD TVs 40 to 44 

LCD TVs 45 to 49 

LCD TVs 50 and up 

Energy Star 
2011 

0% 

0% 

0% 

4% 

17% 

28% 

CNET 
2011 

n/a 

11% 

80% 

86% 

70% 

60% 

Energy Star 
2013 

20% 

83% 

93% 

93% 

88% 

93% 

CNET 
2013 

n/a 

100% 

100% 

93% 

100% 

100% 

Plasma TVs Up to 49 

Plasma TVs 50 to 59 

Plasma TVs 60 and up 

29% 

80% 

100% 

86% 

- 90% 

100% 

100% 

100% 

100% 

100% 

97% 

100% 

RPTV with 1080p 0% 0% 0% 40% 

Note: The CNET sample contains 137 TVs tested by CNET for power consumption in watts between roughly January 2006 and December 
2008. There was one nop RPTV model in the CNET sample that could not be grouped into the CEA forecast categories, the JVC HD­
56G887, and was therefore excluded. The RPTV non-compliance rate of 0% is independent of its exclusion. See CNET, "The chart: 139 
HDTVs' power consumption compared". 



Exhibit 4: Cost Benefit Analysis of the Television Market and Energy Consumption 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 
Television Si" (in.) [J 1 35.8 36.8 37.6 38.3 39.0 39.7 40.5 41.2 42.0 42.8 

AVERAGE ENERGY Television Area (in.? [i] 
CONSUMPTION ",,<rIO' C0."/ (S/k WiI) (3) 

547.6 

0.1592 

578.7 

0.1499 

604.1 

0.1478 

626.8 

0.1454 

650.3 

0.1443 

674.8 

0.1435 

700.1 

0.1431 

726.4 

0.1427 

7536 

0.1433 

781.9 

0.1430 
(COST FACTORS) Hours Per Year [4] 3,030 3,071 3,112 3,155 3,198 3,241 3,285 3,330 3,375 3,421 

Cos/ MII/liplier (5) 0.4824 0.4602 0.4599 0.4586 0.4614 0.4650 0.4702 0.4752 0.4836 0.4894 

TELEVISION TYPE 

CRT 27,583,333 27,166,667 26,130,048 24,460,667 22,722,722 20,914.286 19,033,383 17,077,993 15,046,041 12,935,405 
DLP 6,472,222 8,916,667 9,953,897 11,534,942 13,169,680 14,859,530 16,605,949 18,410,424 20,274,480 22,199,677

STOCK OF 
LCD 2,166,667 2,833,333 3,212,596 3,698,663 4,201,187 4,720,604 5,257,359 5,811,908 6,384,717 6,976,264

TELEVISION UNITS 
PDP 2,194,444 i,666,667 3,035,293 3,399,535 3,775,906 4,164,725 4,566,318 4,981,020 5,409,171 5,851,122

[6J 

TOTAL 38.416,667 41,583,333 . 42,331,833 43,093,806 43,869,495 44,659,146 45,463,0 I0 46,281,345 47,114,409 47,962,468 

CRT 3,552,267,081 3,522,118,828 3,531,116,739 3,417,473,406 3,311,507,850 3,184,231,672 3,038,472,900 2,856,745,349 2,655,832,584 2,395,822,717 
DLP 222,299,606 308,704,627 359,537,841 431,089,326 513,781,975 606,061,469 710,646,645 826,112,388 960,613,087 1,104,361,691

TOTAL ESTIMATED 
LCD 160,284,695 211,277,358 249,932,191 297,722,224 353,012,738 414,690,303 484,587,674 561,705,617 651,561,067 747,484,675

ENERGY COST 
PDP 191,328,846 234,358,078 278,306,028 322,509,051 373,934,387 431, I89,839 496,051,531 567,367,162 650,579,033 738,880,807

[7) 

TOTAL $4,126,180,228 $4,276,458,890 .$4,418,892,800 ' $4,468,794,007 $4,552,236,950 $4,636,173,283 $4,729,758,750 $4,811,930,515 $4,918,585,771 $4,986,549,890 

PRESENT VALUE [8] $4,126,180,228 . $4.151,901,835 $4,165,230,276 $4,089,579,563 $4,044,603,569 $3,999,203,799 $3,961,098,491 $3,912,539,855 $3,882,777,028 .$3,821,775,273 

Notes:
 
(I] The Revised PG&E CASE Study cited the "Average Screen Size for North American TV Shipments" that explicitly forecasts the average screen sizes for 2009-2012 as noted in the exhibit. The growth rate of these forecasts asymptotically approaches
 
approximately 2%, therefore we estimated growth for the years 20 13-20 18 as the last projected growth rate of 1.86%. See Revised PG& E CASE STudy. p. 13, box 3.
 

[2] Television Art~a = [Television Size]oII[Area:Size Multiplier]*[Television Size]. [Area:Size Multiplier] is derived by assuming an aspect ratio of 16:9 and applying the Pythagorean Theorem. This results in a multiplier of(16/9)·(811337). 

(3] Energy Information Administration 2009 Annual Energy Outlook (Early Release) estimates of the cost per kilowatt hour in the E~d-Use Residential sector of Califamia for 2009~2018. See Table 84. Electr;c Puwer ProjectionsIur EMM Regiun, Western 
Electricity Coordinaling Council! California. 

[4J Nielsen Media Research estimated the average total number of daily viewing hours and minutes for U.S. households in 2008 to be 8: 18. This total was then multiplied by 365 days for a 2009 year estimate. The calculated geometric mean for the grolNth in 
years 1998-2008 of 1.36% acts as the yearly growth rate. This rate should be interpreted as a conservative estimate because the increase in the 2007-2008 period was only 0.81%. See Nielsen Media Research, "Americans ran 'I Get Enough O/Their Screen 
Time", November 24,2008, table 3 

[5] Cost Multiplier - [Energy Cost (SlkwH)]'[Hours Per YearJ/[ 1,000). 

[6] The stock of televisions is forecasted in the PG&E Emerging Technologies Program December 2006 RepoJ1, Consumer Electronics: Market Trends, Energy Consumption, and Program Recommendations 2005·2010, p. 40, table 4.2-8. The 2009 and 2010 

cstimates of market stock are directly from the 2005-2010 table. The exact fIgures and assumption (e.g., PGE&E accounts for 36% of the Califomia population) were applied in the PG&E CASE Study, p. 13, table 4. We utilize 2005-2010 PG&E projections 
and foreca.. 2011·2018 based on the following simple linear re8ressions: CRT STOCK PROPORTION "'~ -0.05 + 0.96'[YEAR #",), DLP STOCK PROPORTlON", ~ 0.03 + 0.01 '[YEAR #",1, LCD STOCK PROPORTI01'\" ~ 0.01 + 0.01 '[YEAR #",J, PDP 

STOCK PROPORTJON(ll = 0.01 + O.02*[YEAR #(1»)' The proportion in units is calculated by taking the tolal stock orlhe year and multiplying by the proportion for that teleVision type of the year. 

[7] TOTAL ESTIMATED ENERGY COSl(1) = [STOC~ld*[Cost Multiplier{l)]·[Energy Consumption by Television Typelll]. CRT power consumption is calculated with the assumption that LCD televisions are 70% more energy efficienllhan CRT lelevisions. 

See Business aud C/inUlte. "Put YO/lrselfiu the picture over energy efficient TV screens", March 30, 2007, p.8. TIle average energy usage for Energy Star Qualified conveJ1er boxes (DTAs), 6.26 watts, was added to the energy consumption of CRT televisions to 
accounl for the transition to Digital Television. See Energy Slar: Digilal-to+Analog Converter Boxes (DTAs) Qualified Producl Lisl, Fehruary I. ](}(}9. DLP, LCD, PDP power consumption is cal.culated using the average television area for each year multiplied 

by the average watt per square inch used by each specific technology (0.13, 0.28, 0.33 respectively). See CNErS Quick Guide, "The basics oIn/ power consumption", Feblllary 6, 20GY. 

[8] The reasonable discount rate of 3'% assumed in the CEC Staff Draft Report is applied to calculate the Present Value. See CEC Staff Drafl Heport, p. 7. 



Exhibit SA: Energy Star 2011 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of Title 20 

Calcuilltiun 

Source 

LCD TVs Undt.:r 24 
LCD TVs 24 to 34 

LCD TV, 35 to 39 

LCD TVs 40 to 44 

LCD TV, 45 to 4~ 

LCD TVs SO and up 

Plasma lY's Up to 49 

Plasma lY's 50 to 59 
PlastnalY's 60 and lip 

RPTV with IOSOp 

Direct-View (eRn Digilal Displays 18] 

Tola' (9)	 

Estimated CA LaborCEA Fortcasted 
Estimated CA Income Total# Estimated CA Sales Tn% 

Compensalion LostCA Revenue Ener~ Star Sample Siu 
Tax Revenue Lost (2011) Lost RevenueNon-Compliant Non-Compliant Revenue Lost (2011) 

(2011)(2011) 

11l1"IE[+[G[IGI- IFI' 161IAI IBI 101"ICI I [BI IEI"IAI ' [01 '141 [FI" IAI' [01 '1'1ICI 

[II 161121 131 1<' 1'1 

S 148.521.040 85 0 0% S S 
S 558,038,02 J 86 ° 0% S 

S S 
S 

S 81,836,~3 J 30 0 0% S 
S S 

S 
S 589,548,368 56 2 4% S I,526,50~ 

S S 
S 5,379.606 S 277.050 S 1.'OJ.559 

S 619,100,866 48 8 17% S 7,480.802 S 8J1311,511l 

S 806,051.53 I 43 12 28% S 16.308,484 

S 26,363,266 S 1,)57,708 

S 19,26K.349S 57,473,104 S 2,95~.865 

.~ 1,657,734 

S 245,685.73~ 25 20 110% S 14,249,773 
S 65,799,838 17 5 29% S J ,4U3,085 S 4,944,643 S 254,MIJ 

S 16.'35.997 

S 28,398,440 7 7 100% .~ 2,058,887 

S 50.217,951 S 2,5~6.224 

S 2,432,5.19S 7,255,770 S 373,672 

S 17,989.164 0 0 0% S S S S 

S 9!19,1)45 ° Il 0% S SS S 

S 50,836,709397 54 14"10 

Number or 
Jobs Losl 

1"- [FilI'I 

[71 

0 

° 0 

87 

429 

935 

80 

'17 
118 

11 

° 
2,466 

Nulcll: 

(II	 National forecasLS ofsalt:s n;:vt.:nut: by television type for year 21111 were projected by me CEA. See CEA 2Ul21nduslry ForeeasLS· Total U.S. Market. January 2U09. Fe· ltJg. According 10 Price Waterhouse Coopt:rs Report. California accounLS for 14.4% aitata.! rcvcnuc in the Llircct 

COnSUIl1t::r electronics m~cl of me U.s. CEA revenue was multiplied by this percentage 10 calculate California's contribution of revenue in the Ich::vision market Sec Price Waterhouse Coopers. U.S. Economic Contribution of Consumer Electronics: A Study of Direcl Indirect. and 
Induceod EffecLS on Employment and Business Activity. April 2008, p. 2n, table A-I. 

12}	 The Energy SlM dataset contains 3~7 LCD or plasma. 115 V 1Y's that meet the Energy StaI requircmenLS and is as of January 26. 2009. Models tha:. WCR: categorized as "Other" under the screen type are no! included in this table. There wen: no RPlY's included in thIS dataset.. thus a non­
compliance rate of 0% is conservati ....dy utilized. See Energy Star. ''Television Product List". 

131 The comphance number from the sample was detennined by applying the followin~ Alternate: CEC proposed standard (refere~ced above) for the January 1,2011 Effective Date:' Maximum Active Mode Power Usage CWans} = 0.156· Screen Area.,. 80. $l;:e CEC SlaffDraft Report.. p" 4. 

1411n orderto calculate the lost la."< revt.:nue. the" television revenue for California was multiplied by the cumnt sales taX rate of7.25%. See Sales Tax. California State Board of Equalization, DeUliled Description of the Sales and Use Tax Rate. http://www.boe.ca.gov/news!spll 15110an.hlm. 
Also, since some counties have additional ta",es imposed. this is a conservative estimate. 

(51 Gross output in the consumer electronics sector in CA (consumer market) in 200& was $56,102.000,000. See Price Wilterhouse. page 211, table A-I. Labor compcnsation in the consumer eleclronics sector in CA (consumer market) in 2008 was $14.334,O(lOJlOO. St:t: Price Wilterhouse. 

pagc 24, lable A-3. Therefore labor compensation accounts for a calculated 25.55% of [ota! CA gross output. This percentaBe was utilizcd to estimate me 10Sllabor compensation in CA. 

(6)	 The calculaled income ta;'{ rate is 5.55% on average. This estimate is arrived at by Ulilizing the weighled average compensation of $61 ,492 (see foomote 7) and assuming the Schedule X ta'" sch.edule (sec Schedule X: State of Califomiil Franchise Ta"< Board, 
hnp:/lwww.ftb.ca.go .... /fonns!2008_caJifomia_tax_rn1es_and_e;oc;emptions.shtml). 

17) Labor compensation in the consumer electronics sector in CA (consumer market) in 2nlJ~ was $ 14,3J4.00tl,UOO. See Price Waterhouse, page 24. table A-J. Employment (number of jobs) in the consumer electronics sector in CA (consumer markel) in 200S was 233.1 H2. See Price 

Waterhouse, page 26, table A-4. The~fore the average weighte:d compensation was calculated to be appro:<imalely $61.492. This estimate was utilized to estimate the 1051 employment in CA. 

IKI	 The CEA forecasts S7 million in revenue in 2011 for Direct-View (CRn Digital Televisions. Given that LCD televisions are 70% more energy efflcienl than CRT screens and LCD screens on average consume 0.2& watts per square inch, we cstimale that CRT tclevlsions on avcrage 

consume 0.47/1 wntts per squnn: Inch (0.28 • 1.7). Therefore the proportion of compliant CRT digitaJ televisions is logically low; but due to Q lack of data. we hilve chosen the lnC?st conservativc approilch by assuming 0% non--compliance of Direct- View (CRn DigitallY's. 

I!.lJ The CEA fONcasl includes OLEO (Organic Light-Emining DIode) and Digit~1 Combin~tion telt.:visions. We considt:r Ihl:s~ to bl: signific:lnlly different [han thl: mass consumer markt:t:md do not include them in our model. 



Exhibit 5B: CNET 2011 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of Title 20 

Calcultlion 

Source 

LCD TVs 24 10 34 
LCD TVs 35 to 39 

LCD TVs 40 10 44 

LCD TVs 45 to 49 
LCD TVs 50 and up 

Plasma TVs Up to 49 

Plasma TVs 50 to 59 

Plasma TVs 60 and up 

RPTV with 1080p 

Direct-View (CRT) Digital Displays [8] 

Total 19] 

CEA Forecasted 
CA Revenue 

(2011) 
CNET Sample 

fAI fBI 

1'1 (21 

$ 558,038,021 19 
$ 81,836,931 5 
$ 589,548,368 14 
$ 619,.JOO,866 27 
$ 806,051,531 10 

$ 65,799,838 14 
$ 245,685,739 29 

$ 28,398,440 3 

$ 17,989,164 15 

$ 989,045 0 

136 

Noh:s: 

# 

Non-Compliant 

fCi 

131 

2 

4 

12 
19 
6 

12 
26 

3 

0 

0 

84 

% 
Non-CompliJlnt 

IDI=IClIIBI 

11% 
80% 

86% 

700!o 
60% 

86% 
90% 

100'% 

0% 

0% 

62% 

Estimated CA Sales Tn
 

R~venue Lost (lOll)
 

lEI = IAI ' fDI ' f41 

{41 

$ 4,258,711 

$ 4,746,542 

$ 36,636,220 

$ 31,585,609 
$ 35,063,242 

$ 4,088,990 

$ 15,969,573 
. $ 2,058,887 

$ 

$ 

ESlimQled CA Labor 

Compensation Los. 
(2011) 

WI =IAI'IDI"51 

151 

$ 15,008,222 
$ 16,727,397 

$ 129,110,543 
$ 111,311,569 
$ 123,567,174 

$ 14,410,103 

$ 56,278,739 

$ 7.255,770 

$ 

$ 

Estimated CA Income
 

Tn Revenue Losl (2011)
 

IGI= WI'161 

161 

$ 772,923 

$ 861,461 

$ 6,649,193 
$ 5,732,546 
$ 6,363,709 

$ 742.120 
$ 2,898,355 

$ 373,672 

$ 

$ 

Tolal
 
Lost Revenue
 

IHI = lEI + IGI 

$ 5,031,635 

$ 5,608,003 

$ 43,285,413 
$ 37,318,155 
$ 41,426,951 

$ 4,831.110 
$ 18,867,928 

$ 2,432,559 

$ 

$ 

$ I S8,80 I,7S4 

Number of 

Jobs LOSI 

III = !FIIPI 

171 

244 

272 

2,100 
1,810 
2,009 

234 
915 

118 

0 

0 

7,703 

(I J National forecasts of sales revenue by television type For year 2011 were projected by the CEA See CEA 2012 rndustry Forecasts· Total U.S. Markel.., January 2009, FC - 108. According to Price Waterhouse Coopers Report, California accounts for 14.4% of total
 

revenue in the direct consumer electronics market of the U.S. CEA revenue was multiplied by this percentage 10 calculate Califomiais contribution of revenue in the television market. See Price Waterhouse Coopers, U.S. Economic Contribution of Consumer
 
Electronics: A Study of Direct. Indirect.., and Induced Effects on Employment and Business A:clivity, April 2008, p. 20, lable A~I.
 

[2}	 The CNET sample contains 137 TVs tested by CNET for power consumption in watts between roughly January 2006 and December 2008. There was one nop RPTV model in the CNET sample that could not be grouped into the CEA forecast categories, the NC HD~ 

56G887, and was therefore excluded. See CNET, "The chart: 139 I-IDTVsl power consumption compared". 

[3]	 The compliance number from the sample was determined by applying the following Alternate CEC proposed standard (referenced above) fonhe January 1,2011 Effective Date: Maximum Active Mode Power Usage (Watts) =0.156 * Screen Area + 80. See CEC Staff 
Draft Report, p. 4. 

[4J In order to calculate the lost tax revenue, the television revenue for California \loI1lS multiplied by the current sales tax rate of 7.25%. See Sales Tax, California State Board of Equalization, Detailed Description of the Sales and Use Tax Rate,
 

http;//www.boe.ca.gov/news/spI11500an.htm.Also.sincesomecountieshaveadditionaltaxesimposed.this is a conservative estimate.
 

[5] Gross output in the consumer electronics sector in CA (consumer market) in 2008 was $56,102,000,000. See Price Waterhouse, page 20, table A-I. Labor compensation in the consumer electronics sector in CA (consumer market) in 2008 was $14,334,000,000. See
 

Price Waterhouse. page 24, table A-3. Therefore labor compensation accounts for a calculated 25.55% of total CA gross ompul This percentage was utilized to estimate the losllabor compensation in CA.
 

[6J The calculated income tax mte is 5.55% on average. This estimate is arrived al by utilizing the weighted average compensation of $61,492 (see footnote 7) and assuming the Schedule X tax schedule (see Schedule X: State of Califorylia Franchise Tax Board, 
. hnp:llwww.ftb.ca.gov/forms/2008_cal ifornia_tax_rates_and_exem ptions. shtml). . 

{7]	 Labor compensalion in the consumer electronics sector in CA (consumer market) in 2008 was $14,334,000,000. See Pri"ce Waterhouse, page 24, table A-3. Employment (number ofjobs) in the consumer electronics sector in CA (consumer markel) in 2008 was
 

233,102. See Price Waterhouse, page 26, table A-4. Therefore the average weighted compensation was calculaled to be approxilnately $61,492. This estimate was utilized to estimate the lost employment in CA.
 

[8] The CEA forecasts $7 million in revenue in 2011 for Direct-View (CRT) Digital Televisions. Given that LCD televisions are 70% more energy efficient than CRT screens and LCD screens on average consume 0.28 watts per square inch, we estimate thaI CRT
 

televisions on average consume 0.476 watts per square inch (0.28 • 1.7). Therefore the proportion of compliant CRT digital televisions is logically low: but due to a lack of data, we have chosen the most conservative approach by assuming 0% non-compliance of
 
Direct-View (CRT) Digital TVs. . .
 

(9J The CEA forecast includes OLED (Organic Light~Emit1ingDiode) and Digital Combination televisions. We consider these to be significantly different than the mass consumer market and do not include them in our model. 



Exhibit SC: Energy Star 2013 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of Title 20 

Calculation 

Source 

LCD TV, Under 24 

LCD TV, 24 to 34 

LCD TV, J.\ to 39 
LCD TVs 40 to 44 

LCD TVs 45 to 49 

LCD TV, 50 and up 

Plasma TV's Up to 49 

Plasma TVs 50 to 59 

Plasma TVs 60 and up 

RPTV with 1080p 

Direct-View (CRT) Digital Displays [8] 

Total19j 

C~A Forecasfed 
Energy Star

CA Revenue 
Sample

(2012)
 

IAI
 IBI 

(II PI 

S 129,606,024 85 

S 521,098,624 86 

S 62,8J6,397 JO 

S 581.714,949 56 

S 609,591,880 48 

S 786,944,223 4J 

S 50,977,149 17 

S 221,204,847 25 

S 27,572,497 7 

S 5,797,026 ° 
S 154,67J 0 

397 

NOles: 

# 

Non·Compliant 

ICJ 

131 

17 

71 

28 
52 

42 

40 

17 

25 

7 

0 

0 

299 

% 
Non-Complilllnt 

10J =ICJ IIBI 

20% 

83% 

93% 
93% 

88% 

93% 

100% 

100% 

100% 

0% 

0% 

75% 

~Slimated CA Sales Tn 
Revenue LoSI (2013) 

lEI = IAI • 101 • 141 

141 

S 1,879,287 

S 31,190,176 

S 4,251,9JO 

S 39,161,881 

S 38,670,985 

S 53,072,982 

S J,695,843 

S 16,037)51 

S 1,999,006 

S 

S 

EstimRted CA Labor 
Compensl\lion L<lsl 

(2013) 

iFl =IAI • 101 • "I 

151 

S 6,622,840 

S 109,918,016 

S 14,984)22 

S 138,011,284 

S 136,281,305 

S 187,035,715 

S 13,024,606 

S 56,517,598 

S 7,044,74J 

S " 

S 

Esrimated CA Income
 

Tn Revenue Lost (2013)
 

IGI- iFl • 161 

161 

S 341,076 

S 5,660,778 

S 771,69J 

S 7,107,581 

S 7,018,487 

S 9,6J2,JJ9 

S 670,767 

S 2,910,656 

S J62,804 

S 

S 

Tolal Number or 
Lost Revenue Jobs Lost 

!HI = lEI + IGI 111 = iFI/17l 

171 

S 2,220,J64 108 

S 36,8.10,954 1,788 

S 5,02J,622 244 

S 46,269,46J 2,244 

S 45,689,472 2,216 

S 62,705,J22 J,042 

S 4)66,611 212 

S 18,948,008 919, 

S 2)61,810 115 

S 0 

S 0 

$ 224,435,625 10,887 

[1 J National forecasts of sales revenue by television Iype for year 2012 were projected by the CEA and'used as a conservative estimate for 2013 revenues. See CEA 2012 Industry Forecasts - Total U.S. Markel Janual)' 2009, FC - 108. According to Price Walerhouse 

Coopers Report. California accounts for 14.4% of total revenue in the direct consumer electronics market of the U.S. CEA revenue \WaS multiplied by this percentage to calcul~te California's contribution of revenue in the television market. See Price Waterhouse 

Coopers, U.S. Economic Contribution of Consumer Electronics: A STUdy of Direcl Indirect, and Induced Effects on Employment and Business ActiVIty, April 2008, p. 20, table A~ I. 

[21	 The Energy Star dataset contains 397 LCD or plasma, 115V TVs that meet the Energy Slar requirements and is as of January 26, 2009. Models that were categorized as "Other" under the screen type are nol included in this table. There were no RPTVs included in Ihis 
datasel thus a llon-compliance rate of 0% is conservatively utilized. See Energy Star, "Television Product List". 

PI The compliance number from lhe sample was determined by applying the following Alternate CEC proposed standard (referenced above) for the January 1,2011 Effective Date: Maximum Active Mode Power Usage (Watts} = 0.156 • Screen Area +- 80. See CEC Staff 
Draft Report. p. 4. 

(4] In order to calculate the lost tax revenue, the television revenue for California "'-'Us multiplied by the current sales ta.,< rale of 7.25%. See Sales Tax. California State Board of Equalization, Detailed Description of the Sales and Use Tax Rale. 
hnp:/Iwww.boe.ca.gov/news/spi I 1500an.htm. Also, since some counties have additional ta)ll;es imposed,this is a conservative estimate. ' 

[5J Gross output in the consumer electronics sector in CA (consumer market) in 2008 was $56, r02,000,000. See Price Waterhouse. page 20, table A-I. Labor compensation in the consumer electronics sector in CA (consumer market) in 2008 ....'Us $14,334,000,000. See 

Price Waterhouse, page 24, table A-3. Therefore labor compensation accounts for a calculated 25.55% of total CA gross output. This percentage was ulilized to estimate the lost labor compensation in CA. 

16) The calculated income ta" rate is 5.55% on average. This estimate is arrived!lt by utilizing the weighled average compensation of $61 ,492 (see footnote 7) and assuming the Schedule X tax schedule (see Schedule X: State of California Franchise Tax Board, 
http://VWWW.£lb.ca.gov/forms/2008_califomia_ta)ll;_riltes_and_exemptions.shlm I). . 

[7]	 Labor compensation in the consumer electronics sector in CA (consumer market) in 2008 WBs $14,334,000,000. See Price Warerhouse, page 24, table A·J. Employment (number of jobs) in the consumer electronics sector in CA (consumer market) in 2008 was 

233,102. See Price Waterhouse, page 26, table A-4. Therefore the average weighted compensation was calculated to be approximately $61,492. This percentage 'HaS 'utilized 10 estimate the lost employment in CA. 

[8J	 The CEA forecasts $1 million in revenue in 2012 for Direct-View (CRT) Digital Televisions. Given thai LCD televisions are 70%. more energy efficient than CRT screens and LCD screens on average consume 0.28 WBtts per square inch. we estimate thaI CRT 

televisions on average consume 0.476 \.Vans per square inch (0.28 • 1.7). Therefore (he proportion of compliant CRT digital televisions is logically low: but due to a lack of data, we have chosen the most conservative approach by assuming 0'% non-compliance of 
Direct-View (CRT) Digital TVs. 

[91 The CEA forecast includes OLEO (Organic Light-Emitting Diode) and Digital Combination televisions. We consider lhese 10 be significantly ditTerent than the mass consumer market and do not include them in our model. 



Exhibit SD: CNET 2013 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of Title 20 

Cnlculation 

Source 

LCD TV, 24 1034 

LCD TV' 35 to 39 

LCD TV, 40'044 

LCD TV, 45 10 49 

LCD TV, 50 nnd up 

Plasma TVs Up to 49 
Plasma TVs 50 to 59 

Plasma TVs 60 and up 

RPTV with I DSDp 

Direct-View (CRT) Digital Displays (8] 

Totnl(9J 

CEA Forecasfed 
CA Revenue 

(2012) 

CNET Snmple 

IAI [BI 

III 121 

$ 521.098,624 19 

$ 62,836,397 5 

$ 581,714,949 14 

$ 609,591,880 27 

$ 786,944,223 10 

$ 50,977,149 14 

$ 221,204,847 29 

$ 27,572,497 3 

$ 5,797,026 15 

$ 154,673 0 

136 

Nol~: 

# 
Non-Complianr 

ICI 

131 

19 

5 

13 

27 

10 

14 

28 

3 

6 

0 

125 

% 
Non-Complianl 

101 = ICI IIBI 

100% 

100% 

93% 

100% 

100% 

100% 

97% 
100% 

40% 

0%. 

92% 

Estimnfed CA Sales Tax
 

Revenue Losl (2011)
 

lEI = IAI • 101 • /41 

(41 

$ 37,779,650 

$ 4,555,639 

$ 39,161,881 

$ 44,195,411 

$ 57,053,456 

$ 3,695,843 

$ 15,484,339 

$ 1,999,006 

$ 168,114 

$ 

Estimated CA Labor 

Compensation Lost 
(2011) 

IFI = [AI' 101 • 151 

151 

$ 133,140,132 

$ 16,054,63 I 

$ 138,011,284 

$ 155,750,063 

$ 201,063,393 

$ 13,024,606 

$ 54,568,715 

$ 7,044,743 

$ 592,454 

$ 

Estimated CA Income
 
Tax Revenue Losr (2011)
 

IGI = IFI • (61 

161 

$ 6,856,717 

$ 826,814 

$ 7,107,581 

$ 8,021,128 

$ 10,354,765 

$ 670,767 

$ 2,810,289' 

$ 362,804 

$ 30,511 

$ 

Tot~1 Number or 
Losl Revenue Jobs Lost 

[HI = lEI + IGI [II = 1F11171 

(71 

$ 44,636,367 2,165 

$ 5,382,452 261 

$ 46,269,463 2,244 

$ 52,216,540 2,533 

$ 67,408,221 3.270 

$ 4,366,611 212 

$ 18,294,628 887 

$ 2,361,810 115 

$ 198,625 10 

$ 0 

$ 241,134,716 11,697 

[I]	 National forecasts of sales revenue by television type for year 2012 were projected by the CEA and used as a conservative estimate for 2013 revenues. ·See CEA 2012 Industry Forecasts· Total U.S. Market, January 2009, FC· 108. According to Price Waterhouse 

Coopers Report, California accounts for 14.4% of total revenue in the direct consumer electronics market of the U.S. CEA revenue was multiplied by this percentage to calculate California's contribution of revenue in the television market. See Price Waterhouse 
Coopers, U.S. Economic Contribution of Consumer Electronics: A Study of Direct, Indirect, and Induced Effects on Employment and Business Activity, April 2008. p. 20, table A-l. 

{2] TIle CNET sample contains 137 TVs tested by CNET for pO~er consumption in watts between roughly January 2006 and December 2008. There was one 720p RPTV model in the CNET sample that could not be grouped into the CEA forecast categories, the NC HD­
560887, and was therefore excluded. See CNET, "The chart: 139 HDTVs' power consumption compared". 

[3)	 The compliance number from the sample was determined by applying the following Alternate CEC proposed standard (referenced above) for the January 1,2011 Effective Date: Maximum Active Mode Power Usage (Watts) "" 0.156 • Screen Area + 80. See CEC Staff 
Orafl Report. p. 4. 

(4)	 Tn order to calculate the losl tax revenue, the television revenue fo'r California was multiplied by the current sales tax rate of 7.25%. See Sales Tax, California State Board of Equalization, Detailed Description of the Sales and Use Tax Rate, 

http://wW\.lI.boe.ca.gov/news/spI11500att.htm.Also.sincesomecountieshaveadditionaltaxesimposed.this is a conservati.ve estimate. 

(5] Gross output in the consumer electronics sector in CA (consumer market) in 2008 was $56,102,000,000. See Price Waterhouse, page 20, table A-I. Labor compensation in the consumer electronics sector in CA (consumer market) in 2008 was $14,334,000,000. See 

Price Waterhouse, page 24, fable A-3. Therefore labor compensation accounts for a calculated 25.55% of total CA gross output. This percentage was utilized to estimate the lost labor compensation in CA. 

[6]	 The calculated income tax rate is 5.55% on average. This estimate is arrived at by utilizing the weighted average compensation of$61,492 (see footnote 7) and assuming the Schedule X tax schedule (see Schedule X: State of Cali fomia Franchise Tax Board, 

http://www.flb.ca.gov/forms/2008_california_tax_rates_and_exemptions.shtml). 

(7)	 Labor compensation in the consumer electronics sector in CA (consumer market) in 2008 was $14,334,000,000. See Price Waterhouse, page 24, table A-3. Employment (number 'of jobs) in the consumer electronics sector in CA (consumer market) in 2008 was 

233,102. See Price Waterhouse, page 26, table A~4. Therefore the average weighted compensation was calculated to be approximately $61,492. This estimate was utilized 10 estimate the lost employment in CA. 

[8]	 The CEA forecasts $1 million in revenue in 2012 for Direct-View (CRT) Digital Televisions. Given that LCD televisions are 70% more energy efficient than CRT screens and LCD screens on average consume 0.28 walts per square inch, we estimate thai CRT 

televisions on average consume 0.476 watts per square inch (0.28 • 1.7). Therefore the proportion of compliant CRT digital televisions is logically low; but due to a lack of data, we have chosen the most conservative approach by assuming 0% non-compliance of 
Direct-View (CRT) Digital TV,. 

f9] The CEA forecast includes OLEO (Organic Light.Emitting Diode) and Digital Combination televisions. We consider these to be significantly different than the mass consumer market and do not include them in our model. 



Exhibit 6A: Energy Star 2011 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of TitIe 20 (With Adjustments) 

Cllkul.llCi"n 

Snurcc 

LCD TYs Under 24 

LCD TYs 24 \0 34 

LCD TYs 35 10 39 

LCD TV, 40 10 44 
LCD TYs 45 10 49 

LCD TVs 50 IUld up 

Plasma TV" Up \0 4'1 

Pl3.sma TVs 30 10 39 

PIB..o;ma TVs fill /l1ld up 

RPTV with 101l0p 

Dirccl.view (CRT) DiSillLi Disploys (IO) 

To,.IIIII,II2J 

CEA Furecll.~tcd 
[nerIO" Stllf N "/. [slimll(cd CA Salc.~ Tu Revenue E.~(imatt:d CA Lilbur E,timated CA Incume 

Sample Nun-Complianl Non-Cumplillnl Lust (2011) Cumpcn!lIlion Lost (2011) Tux Revenue Lust (2011) 

IBI ICI 101- nCl/IBI)'(I·I'1) IEI-IAI '101 "'1'161 Ifl"IAI 'IOj' 161 '171 IGI-Ifl ' 1'/ 

PI 131 141 "1,161 161,171 /.\ 

,\ II 0% $ $ $ 
,r, II 0% .f $ $ 

30 II 0% $ $ $ 

\6 2 2% $ 3'JA6\ $ 1.1:10,411 $ 67,21U 

<8 , 8% t 1,683,1 gO t 5.'131,735 t 329,367 

<3 12 14"/. $ 3,669,409 $ 12.931,448 $ 718,034 

17 ~ 13% t 313.694 t 1.112,341 $ 61,77\ 

2\ 2U 40% $ 3.2U6,199 S 11,2lJlJ,039 $ 627,392 

7 7 30% $ 463,230 $ 1,632,348 $ 90,649 

U II 0% $ $ $ 

" " 0% .S $ $ 

397 54 14% 

Tutal 
CA RC\'l.'1lue 

Lu~1 Revenue 
(2011) 

IHI =lEI + IGj 

III 

IAI 

$$ 14lUIIJJ40 
$$ 5~K,lJ)8,lJ21 

$S BI.8)(j.9J I 

$ 410.674$ \'9,\'06' 
$ 2,Ol2J 47$ 619,1()(l,866 
$ 4,387,44) 

t 65,791J.838 

$ 806,051.53\ 

$ J77,4fiIJ 

$ J.833YJI$ 2<\,G'l,739 
$ 333,K99 

$ 17,9'9,164 

S 28.39K,44U 

S 

$ 

S 22,572,466 

S 989.1145 

Number u( 

Joh' Lust 

III- 1f1/1'1 

,., 
'II 

II 

0 

211 
'J6 

, IU 

1, 

184 

27 

0 

" 
1,947 

Norell: 

II J Nfttionol forccwlS of sales' revenue by lelevision Type for yeW' 20 II were projected by lhe CEA. See CEA 2012 Industry Foreeo.s1.5· Total U.S. Morl..eL, January 2009, FC • 10K. According 10 Price WDterhouse Coopers Repon. Californio accounlS for 14.4% of tolal revenue in lhe dIrect consumcr 

eleelronies market of the U.S. CEA revenue was multiplied by lhis percentage to ealculale Californio's conlribution of revenue in the television markel. See Pnce Waterhouse Coopers. U.S. ECQnomie Contribution of Consumer Electronics; A Study of Direc... Indirect, and Induced Effee1.5 on 

Employment :md Business Acti ... ity. April20U8, p. 20. table A-I. . 

/21 The Encrgy Star datnset contlUns 397 LCD or phlSmn, 113 V TV, tho.L mcellhe Energy Star requirements nnd is ll.S of January 26, 2009. Modcls lhat werc categorized 4S "Other" under the screen type llI"e not included in this table. There were no RPTVs included in thIS daLasel. thus a non­

compliance rate orO% is eonsel"atively utilized. See Energy Slar, "Television Produci List" 

131 The compli:mce number from the sample was determined by npplying lhe following Alternalc CEC proposed stand3fd (referenced above) for Ihe JillluaT;>' 1,20 II Effeclive Date: Ma.ximum Active Mooe Power USllge (W:ltts)" 0.136· Screen Area + 80. See CEC Stall Dr:ln Repon, p. 4 

[41 Wc assume leehnologieal advances will allow 3U% of the non-complilUll models to comply with Tille 2U by 2u II This eslinlnlc is in the spiril of Moorc's Lftw, lhal Ihe lechnological progress of electronic CQmponcnts roughly doubles every couple ofyeftrs. 

1:\1 In order 10 clLie-u/ale [he 1051 to..,,: revcnue, lhe tclc... ision revenue for California WRS muJllplicd .by (he currcnt sales to..,\ rale of 7.2!1%. Sec Snles TIl:\, California SIlHC Board of Equali/J!tion, Delailed DeseriplJon of lhe SlLies and Use Ta:\ Ralc, hllp:/Iw ......w.boe.ca.go..../nc"'s/sp I I J500al1,tllm. Also, 

since some counlies have additionall:1Xes imposcd, Ihis is :l eOl1sel",Hive estimale. 

161 The substiluLion and priee eiTcclS arc t:lken into aeeounl by muliiplying the previously calcul<lted losl revcnuc by the multiplier (I. SubSlilulion EJTeel ~ (Substirulion En'CCI' Price Effect)) =. (I - 0.30 - (U.~O· U~ 10)) = 0.43. 

171 Gross output in the consumer electronics scclor in CA (consumcr mBJ"keil in 200K wI'S S36,I 1l2.01l0.1101l. See Price Waterbousc. page 20, lable A-I. Lo.bor compensation in the consumcr elcctronics seelor in CA (CQnsumer markct) in 201111 was S 14.334JIO(J,Ono. Sce Price WOJcrhousc, page 24, 

table A·3. Thercforc labor compcnsalion accounlS for a ealculDled 25.35% of tolal CA gross oUlpul ThIS percentage was ulil17.cd 10 estimale the 10Sl !nbor compensation in CA. 

IK 1The calculated ineomc tax rnLe is ~U3% on Ilvernge. This estimale is arrived al by ulili7.ing the weigh led avernge eompenslltion or Jlj 1.492 (sec footnoLe 9) /l1ld assuming the Schedule X Ia.,,: schedulc (see Schedule X: Stalc of California Fr~chise Tax Board, 

hi tp:llwww.nb.ca.govIf0 rm s!2008_cal if0 rn ia_tax_rules_ /l1l d_excm pI ions. sh tIn I). 

[91 Labor compcnslllion In I.he consumer elcctronics seclor in CA (CQnsumer market) in 20118 was $14,334,OIlO,OOIl. Scc Price Wllterhouse. p<lge 24. table A·3. Employmenl (number of jobs) in lhe consumer e1eclronics sector in CA (consumer markcl) in 20011 Wll.S 2.)3,102. See Price Walerhouse, 

page 26:lable A-4. Therefore [he average weightcd eompens:ltion Was calcul:1ted 10 be npproximalely S61.492. This eslim:lle was utili7..cd lo,eslim<lte Lhe lost employment in CA. 

[IOj Thc CEA foreell.SlS $7 million in revCI!UC in 2011 for Direcl-View (CRT) Digitnl Tele... isions. Given thnt LCD Ielevislon~ arc 70% more encrgy efficicnt than CRT screens and LCD screcns on a ....erage consume Il.H waUS pcr square inch, we eSlimate lhnt CRT leJcvlsions on Il"eragcconsume 0 

walls pcr SQU:l1C inch (IU8 • 1.7). Therefore the proportion of compli:lnt CRT digital telcvisions is logically low; bUl due to :l lack of d:1l:l. wc h:1ve chosen Ihe most cons.cn.·:lti ....e :lpproach by assuming 0% non-compli:mee of Direct-Vicw (CRT) Digital TVs. 

III J The CEA foreellli includes OLEO (Orgll.llic Lighl·Emiuing Diooe) IlI\d DigillLi Combinntion lelcvisions. We consider lhese lo be signifiell.llily different thll.ll the moss conSUmer markell1l1d do nol include them in our mOOel. 

112) The economic mullipli~rs are applied to accounl for indirect /l1ld induecd encets. We use 8.J'I QUlpul Mulilplier of 1.95 o.lld illl Employment Multiplicr of 3.31 to adju~llhe 101111 eSlimaLed lost revenues IUld lost jobs, respeelively. See Price Waterhouse Coopers, p. 2, table E·l. 
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Exhibit 68: CNET 2011 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of Title 20 (With Adjustments) 

Calcuhulun 

Suurce 

LCD TVs 24 to 34 

LCD TVs 3~ 10 39 
LCD TVs 40 10 44 
LCD TVs 45 10 49 

LCD TVs 511 nnd lip 

Plasmo TVs Up 10 49 

Plasmn TVs 50 10 59 
Plasma TVs 60 and lip 

RPTV with IU80p 

DirecIMVie\~ (CRT) Digital Displays [1111 

Tal.lllll. fl21 

eEA Jl'llrcca~lcd 

CA Revenue 

(21111) 

/AI 

III 

S lli,II38,II21 

S NI,836,93 I 

S 5~9.54S.36N 

S 619,100,866 

S '"6,05I,l3 I 

S 6l,7"",83i 
S 24l,68l,739 

S 2S.J9N,4411 

S 17,989,164 

S 989.045 

CNET Sllmplc 
# 

Nun-Cumpliant 
% 

Nun-Cumpliant 

Estimllll,'L1 CA 5ulc:rl Tan: Revenue 

Lusl (21111) 
~~lilTl:llcd CA Luhor 

Cumpcnslltiun Lusl (2lJll) 
E~tim.utcd CA Incurne 

Tax Revenue Lusl (2011) 

IBI ICI 1"1- (lCI'IBIl'(1-141l IEI"/AI ' 1111 ' 1'1 ' I" IFl"IAI'IIII'I'I' PI IGI-I'I'I'I 

121 131 141 151,161 1'1,171 1'1 

19 

5 
14 

27 

III 

2 
4 

12 

19 

6 

5% 

40% 

43% 

3l% 
)0% 

S 
S 
S 
S 
S 

9li,2111 

1,IHi7,972 

8.243,149 

7,1116,762 

7,889.229 

S 
S 
S 
S 
S 

3,376,i511 

3,7('3,664 

29,049,872 

2l,II4l,I1I3 

27,802,614 

S 
S 
S 
S 
S 

187,504 
2lJS.982 

1,613,1128 

1.3911,659 
l,l43,773 

S 
S 
S 
S 
S 

14 
29 
3 

12 

26 

3 

43% 
45% ., 

50% 

S 
S 
S 

921l.023 
3yn.l.54 

46J.25lJ 

S 
S 
S 

3,242,273 

12.662.716 
1,632.54K 

S 
S 
S 

I 1I11,1l3 I 

7113,112 

90.649 

S 
S 
S 

Il " Uo;. S S S S 

" " uo;. s s s s 

136 84 62% S 

Tutu! 

Lust Revenue 

IHI-IEI + IGI 

1,I4l,714 

J ,276,954 

9,8%,178 
8,497,421 

9,433,11112 

1.IOOJJ54 
4,296,266 

ll3,'99 

, ­

70,511,000 

NumbcfUr
 

Juhs LII~1
 

111- IFI'I'I 

II 
61
 

' 472
 

4117
 

<l~2 

l3 
206 

27 

II 

" 
6.083 

Nolu: 

1I1 National rorecasls or sales re...enue by television type ror yelll" 2UII were projected by ~e CEA. See CEA 2012 Industry ForecBSlS - TOlal U.S. Markel. January 2009. FC - lOS. According to Price Waterhouse Coopers Report. Caliromia accounts ror 14.4% orlotal re ...enue in the direct consumcr 

electronies markel or the U.S. CEA re...e~ue was multiplied by this percentage to clliculale Calirornia's contribution of re...enue in the tele... ision market. See Price Wllterhouse Coopers. U.S. Economic Contribution or Consumer Electronics: A Study or Direct., Indirect., and Induced Effects on 
Employmenl llnd Business Aeti ... ity, April2U08, p. 211,table A-I. 

(2) The CNET sample eontains 137 TVs tested by CNET for power consumption in walts between roughly January 2UU6 and December 20U8. There was one nop RPTV model in the CNET slllnple thai eould not be grouped into the CEA rorecast categories. the NC HD.M56GfUI7, and was thererorc 

ell:eluded. See CNET, "The ehart: 139 HDTVs' power consumption compared". 

PI The complianee number rrom the s~ple was determined by applying the rollowing Alternllte CEC proposed st.andard (rererenced abo...e) ror the January 1,2011 Effecti ...e Dale: Mn.'l:imum Acti...e Mode Power Usage (Walls) '" 0.156 • Screcn Are:l. + 110. See·CEC StaJT Dr:l.n Repo.rt. p. 4. 

141 We assume technologicnl ad ...ances will allow 50% or the nono.Compliant models 10 comply with Title 20 by 20 II. This estimate is in the spirit or Moore's Law, that the technological progress or electronic componenls roughly doubles every eouple or years. 
15) In order 10 calculate the 10Slln."( revenue. the tele...ision revenue ror Caliromia was multiplied by the current sale! tax rate or 7.25%. See Sales Tax, Caliromia State Board or Equalization. Delailed Descriplion or the Sales and Use Tax Rate. hUp:llwww.boe.ca.go .../news/spII15110all.hun. Also, 

sinee some counties have oddilionallaxes imposed, this is a conservllli...e estimate.	 . . 

(6) The substitution and price effects are taken into account by multiplying the previously calculated lost re"'enue by the multiplier (I - Substilution Effect- (Substitution Effect" Price Effect» '" (I - 0.50 - (fUO' 1J:llJn = lI.4t 
171 Labor compensation in th~ eonsumer electronics sector in CA (consumer market) in 2008 WIlS S 14,334,000,000. See Price Waterhouse. page 24, table A-3. Employment (number or jobs) in Hie eonsumer electronics sector in CA (eonsumer m:l.rket) in 2008 was 233, I02. See Price W:l.lerhousc, 

page 26. table A-4. Thererore the average weighled compensation was ealculated 10 be approximately $6IA92. This estimate was utili7.ed 10 estimate the lost employment in CA. 

lSI The clllculllted income tllX rate is 5,551
;" on :l.... er:lge. This estim:l.te is 3J'Ti ...ed al by ulilizing the weighted :l.verage compensation oLS61An (see rootnote 9) and assuming the Schedule X I.:lx schedule (see Schedule X: State orCaliromia Franehise Tax Bonrd, 

http://www.nb.ca.gov/fonnsI20UII_ealiromia_IB..I:_fotes_and_exemptions.shtml). ~ 

19)	 Labor compensation in thc consumer electronics sector in CA (consumer m:l.rkel) in 20n8 was S14.334,UOIJ,1I00. Sce Price Watcrhouse, page 24. t..ble A~3. Employment (number or jobs) in the consumer electronies seelor in CA (consumer market) in 2U08 WllS 233.102. See Price W:l.lerhousc,
 

page 26. tablc A-4. Thererorc the average weighted compensation was calculatcd 10 be approximately $61,492. This perccntage was utili7.ed lo estimllte the lost employmcnt in CA.
 

(Ill) The CEA rorecnsls $7 million in revenue in 2011 ror Direct-View (CRT) Digital Televisions. Gi...en thai LCD tele...isions nrc 711%, morc energy efficienlthan CRT screens and LCD screens on av~rage consume fUN walls per square inch. we eSlimale thaI CRT televisions on average consume n 
wailS per square inch (11.28 • 1.7). Thererore the proportion or eompliant CRT dir,itallelevisions is logically low; bUI due to alack or dala. we havc chosen the most conservative approach· by assuming 11% non-eompliance or Direct- View (CRT) Digital TVs. 

1111 The CEA rorecnsl includes OLED (Organic Lighl~Emining Diode) and Digital Combination telc... isions. We considcr these to be signilicBnlly differcnt than the mass consumer market and do not ineludc them in our model. 

fl2) The cconomic multipliers are applied to nccounl ror indireet and induced effects. Wc use an Oulpul Multiplier or 1.1)5 and on Employmcnt Muhiplicr orJ,5 I to adjust the lotn! eSlimated lost re...cnues and lost jobs. respectively. See Priee W:l.terhouse Coopers. p. 2, table EM I. 



Exhibit 6C: Energy Star 2013 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of Title 20 (With Adjustments) 
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III	 National forecasts of sales revenue by television typc for year 2uI2 were projected by the CEA nnd used as a conscrvl\tive esliml1Le for 2013 revenues. Sec CEA 2012 Industry Forecasts - Tala.! U.S. Market, January 2011~, FC - I u8. According to Price Waterhouse Coopers Report, Califomill
 

accounts for 14.4% of total revenue in the direcl consumer eleclronics markel of lhc U.S. CEA revcnue WtlS mUltiplied by this pcrcenlage to c3.lcul::lte C.:l!ifomia's contribution of revenue In the television m:1TkeL See ?nce Wl1terhouse Coopcrs, U.S. Economic Conlribulion of Consumer
 

Electronics: A Study of Direcllndircct. Wld Induced Effects on Employmenl and Business Activity. April 211Utl, p. 20. table A-I. .
 

121 The Energy Sll1l'datasct contains 397 LCD or plasma, II 5V TVs lIlat mcetlhe Encrgy Sll1l' requirements and is as of January 26. 2tl09. Models thai wcre categori7.ed as "Othcr" under the screen type:1Te not ineluded in this table. There wcrc no RPTVs included in this dal.l1.Set, thus a non­

compliance rale of U% is conservativcly ut'li7.cd. See. Enerll.Y Slar. "Television Product Lisl". 

PI The eompli:l.tlcc nunlber from thesDltlple wo,s delennined by applying the following Altcm3.tc CEC proposed sl:l.tld:1Td (referenced above) for lhe JWluary 1,2011 Effective Date; Maximum Active Mode Power USi\8e (WailS) c 0.156· Scrcen Arc:" + 80 Sec CEC Slaff Dran Report, p.-I. 

14J WC nssume technological advnnces will allow 75% of the non-compliOIlt models t~ comply with Title 211 by 2013. This estimate is in the spirit of Moorc's Law. (hilt the technological progress of electronic components roughly doublcs every couple of ycars. Thus ovcr a pcriod of four yellt5, it will 
double twice, Wld 7.~% of the originally non-complinnt models will become compliam.
 

151 In order to ealcuillte the 10SI\Il.'I( revenue, the television revenue for Califomia WIlS multiplied by the current sales tax rotc of 7.25%. Sec Sale~ Tn. CaJifomill Slale BOlI,[d of Equalil.lliion. Detailed Deseriplion of the Sllles and Usc Tax Ro.1e. hUp:llw\.VW.boe.co.gov/news/sp I I 150UlI'lt.hlm, Also,
 
since some counties have addllionalta."es imposed, this is a eonservalive estimatc.
 

[fil The subslitution l1J1d price effeets are laken inlo aeeoun' by multiplying the previously ca.lculalcd lost rcvenue by the multiplicr {I - Substitulion Effect- (Subsmution Effecl· Price Effect)) ... (I - O.~O - (0.50·0.10»" 0.45 

(7) Gross outpul in the consumer electronics seelor in CA (consumer marl.:el) in 2008 was S56.1 02,OOn,1l1l0. See Price Waterhouse. pllge 20. table A-I. Labor compcnsation in lhe consumer eleelronies sector in CA (consumer market) in 2tln8 WllS S 14.334.000.111111. Sec Pri~ Watcrhousc. pllge 24, 

tablc A·3. Therefore labor eompensaLion necounts for a ell1eulated 25.55% of total CA gross output This percentage was ul;lil.cd lt1 estim3.te Ihe lost labor compens,:l.Iion in CA.
 

18) The et11culatcd income tax nHc is 5.55% on average. This estimt1le is arrived 011 by utilizing Lhe weighted avcr3.ge compensation of S6 I ,41)2 (sec fOOlnotc 9) Wld assuming the Schcdule X I.:IX schedule (ICC Sehedulc X: Stale of Califomill Franchise Tt1x Board.
 
hltp:llwww.nb_ea.gov/fomu!20UII_califomia_tllX~rales_and_exemptions.shtml). 

19\ Labor compensation in the eoosumcr electronics scctor in CA (consumer mllrkel) in 2uOg was S 14.334.000,lllJO. Sec Price Waterhouse. page 2-1, 13.ble A-3. Emplo)menl (nlimbcr of jobs) in the consumer electronics sector in CA (consumcr markel) in 2\108 WtlS 2)3.102. See Price Walerhouse.
 

page 26, t8ble A-4. Thcrcfore the average weighted compensation WIlS calculatcd 10 be appro:o:imalcly S6IA92. This pcreentllge was ulili7~d to csllmate the 105\ employment in CA
 

[1 0 1The CEA forecasls S 1 mil'lion In revcnue in 2012 for Dirccl-View (CRT) Digil.:ll Televisions. Givcn thai LCD televisions arc 70% more energy enicienL than CR.T screens .:md LCD screens on average consume 11.28 walts pcr sqU3.re inch. wc estim3.te that CRT televisions on :Ivcr::tgc consume O. 

walls pcr square inch (11.211 • 1.7), Thcreforc the proponion ofeomplianl CRT digilal tclcvisit1ns is logically low; but due to aloek of dala. we have choscn the mOSI consen'ative approach by assuming 0% non-compliance of Direcl-Vicw (CR.T) Digital TVs 

Ill) The CEA foreellSt includes OLEO (Organic Light-Emitting Diodc) and Digital Combination televisions. We consider thcse 10 be slglllfieantly differcnt than the mllSS consumer mnrl:cl and do nol include them in our modcl. 

1121 The economic multipliers ~ applied to aceounl for indircct Dlld induced effects. We use OIl Output Multiplier of 1.~5 Md an Employment Multiplier of3.51 10 odjusilhe lolal estimated losl revenues and lost jobs, respectivcly. See Price Walerhousc Coopers. p. 2, table E·l. 



Exhibit 6D: CNET 2013 Estimated Lost Tax Revenue and Lost Jobs in California Due to Imposition of Title 20 (With Adjustments) 
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[II NDJional forcCllSts of sales rc ....enue by lele .... ision type for yell1 2012 were projectcd by the CEA and used os a conservll.ti\le estimll.te for 21113 rt:\lenues. See CEA 2012 Industry ForccoslS - Totol U.S. Market. January 20(1). FC • 108. According 10 Price Waterhouse Coopers Report. California 
IlCcoun!.'l for 14.4% of lotal re\lc:nue in the direct consumer eleclronics market of the U.S. CEA re....enue was multiplied by lhis pcreenta8e to ealculll.te California's contribution of re ....enue in lhe tele.... ision market. See Price Waterhouse Cooperl. U.S. Economic Contribution of Consumer Eleclronics: 
A Study of Direct, Indirect. ll1Id Induced Effecls on Employment and Business Acli .... ity. April 2008, p. 20, lable A-I. 

(2) The CNET somple contains 137 TYs tesled by CNET for power consumption in worts between roughly January 2lHJ6 and December 2008. There was Orle 72Up RPTY model in the CNET sample thai could not be grouped into lhe CEA forecast categories, the lYC HD-56G887, and wns lherefore 
excluded. See CNET. "The chart: 139 HDTVs' power eonsumption eompBTed". 

P) The compliance number from the sample was delernlined by applying the following Altemate CEC proposed stll1ldan:t (referenced abo\le) fOI the January I. 2nll Effecti\le Date: Maximum Acti ....e Mode Power Usage (Watts) ... lJ. 1,56 ' Screen Area + JlO. See CEC StnIT Dran Report. p. 4. 
(41 We :mllme technological ad....ances will allow 75% of the non-eomplio.nt models to comply with Title 20 by 2013. This cstimate is in lhe spirit of Moore's Low, thollhe lechnologi~:l1 progress of e1eetronic components roughly doubles e....ery couple of yem. Thus o....er a period of four years. it will 

double Iwice. and 7,5% oflhc originll.lly non-complil11ll models will become complillJll. 

1.~1 In order 10 calculate the lost tax rc ....cnue, Ihe tele\lision re....enue for California wns multiplied by the current sales tax rate of7.2,5'1•. See Sales TI1-'(. Californi.ll SI.llte: Board of Equll.lization, Detailed Description of the Sales and Use Tax Rille. hup:llwww.boe.ca.go..../newslsplll.5l1l1au.htlTl. AlSo. since 
some counties ha....e odditionnltn.'tes imposcd, this is a conservati ....e e.stimate. 

(6) The substitution Md price effects DTe taken into lI.ccounl by mulliplying the pre.... iously cll.lculalQd losl re....enue by the mulliplier (I - Substitution Effect- (Substitution Effccl· Price Effect)) .. (I -lUll - (11.5(1 • 11.111»)" O.4S. 
171 Gross outpul in the consumer electronics sector in CA (consumer mmet) in 2008 was S.56.1 02.000.000, See Price Waterhousc, p:lge 20, table A-I. Labor compcns:ltion in the consumer clcctronie5 sector in CA (consumcr m3tket) in 2008 was S 14,334.0UO,OOO. See Pricc Waterhouse, polge 24. 

table A-l Therefore labor compensation accounts for 0. calculated 2,5.,55% of (otll.l CA gross output This pcreenlage WlI.$ utili7..ed to estimale the lost labor compensation in CA . 

lal The calculoled income tQ.,( rote is 5.55% on a....erage, This estimate is nrri ....ed 0.1 by ulilizing the weighted a....erage compensation of S61.4lJ2 lsec footnoLe 9) and assuming the Schedulc X lax schedule (see Schedule X: Siale of California Franchise T::L't Board. 
hltp:!I\NWW.nb.co.go..../foTmsn008_clllifomia_tll."(_rll.tes_ond_excmplions.shnnl). 

(91 Labor compenso!ion in the consumcr electronics sector in CA (consumer morkel) in 200& w.u $14,334.000,000. See Price Waterhousc, page 24. t:lblr A~3. Employmenl (number of jobs) in the consumer electronics seelor in CA (consumer morkct) in 200& wa.s 2]), I02. See Pricc W'l.Ierhouse. pnge 
26, table A-4. Therefore the a....erage weighled compensll.tion Wo.$ calculated to be lI.pproximll.lely S61.492. This cstimll.tc WQ.S u(ilized 10 eslltnll.te Ihc losl cmployment in CA. 

11°1 The CEA (orecosls $1 million in tC\lenue in 2012 for Direct-Yiew (CRT) Digitol Tele.... isions. Gi ....en Ihot LCD lele.... is;ons are 70'Y, morc energy efficienl than CRT SCrl:'ClIS and LCD screcns on overage consume 0.2& W:llls per square: inch, we eSlim:lte lho! CRT telcvisions on :lveroge consume 0.476 
wolfs pel square inch (11.2~ , 1.7). Therefore the proportion of compliant CRT digital tele\lisions is 10gicll.Ily low; but due to a lack of dala.. we ha....e ehosen the most conservati....e lI.pproach by lI.ssuming 0% non-complinnce of Direcl4 Yiew (CRT) Digital TYs. 

1111 The CEA forecllSl includes OLEO (Organic Lighl-Emining Diode) and Digifnl Combin:ltion lele.... isions. We consider these 10 be significanlly diITercnlthan the mass consumer market OIld do nOI include them in our model. 
1121 The economic mUltipliers are e.pplied 10 oecounl for indirect and indueed enccls. We use ll1I OutpU! Muhiplier of 1.9$ and an Employmenl Multiplier of 3,51 to adjusl the lolal eslimaled losl re ....enucs and 10sIjobs, respecti ....ely. See Price WSlerhouse Coopcrs. p. 2, l.llble E-I. 
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